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Steam-Condensing Plants 


In a paper read before the Baltimore Section of the 
A.S.M.E. and printed in this issue of MrcHANnicaL 
ENGINEERING, Paul A. Bancel outlines the economical 
operating requirements for surface condensers and 
presents a design to satisfy these requirements. Mr. 
Bancel was graduated from Cornell University in 1909 
and from that time until 1917 was engaged by the 
George H. Gibson Company in the commercial develop- 
ment and advertising of engineering lines. He has 
been interested in condenser design for many years, 
obtaining numerous condenser patents and contribut- 
ing frequently to the technical press on this subject. 
In 1917 he was engaged by the Ingersoll-Rand Company 
to carry on research and develop a projected con- 
denser design. 


Centrifugal Casting 


The utilization of centrifugal force in the casting 
of metal is a development that is attracting considerable 
attention. In an Annual Meeting paper to be pre- 
sented by Robert F. Wood and abstracted in this 
issue of MercHanicaL ENGINEERING, the author 
discusses the effect of rotation speed and inclination 
of the axis of the mold upon the characteristics of 
the casting. Mr. Wood was graduated from Williams 
College in 1904 and completed his studies at the 
Michigan College of Mines in 1906, receiving the 
degrees of Bachelor of Science and Mining Engineer. 
He spent one year in the gold and silver mines of 
Mexico, and eight years as chemist and metallurgist 
for the Quincy Smelting Works of Hancock, Mich. 
In 1916 he became metallurgist and foundry super- 
intendent of the Sandusky Foundry and Machine 
Company, whose specialty was centrifugally cast 
bronze and brass tubes for paper-mill rolls. Since 
1920 Mr. Wood has acted as metallurgist for the Monel 
Products Corporation, of Bayonne, N. J. He is a 
member of the A.I.M.E. 


Papers for Fuel Waste Session 


The subject of Waste Elimination will be treated 
by the various Professional Divisions at the 1921 
A.S.M.E. Annual Meeting. The contribution of the 
Fuels Division to this topic will be extremely valuable 
and three of the papers to be given, by Victor J. 
Azbe, Joseph Harrington and W. B. Chapman, are 
printed in this issue. 

Mr. Azbe has had nine years’ experience in the oper- 
ation of boiler plants with Swift and Company and 
the Anheuser-Busch Brewing Company where he 
supervised the testing. Since 1918 he has been en- 
gaged in consulting work in St. Louis, Mo. 

Mr. Harrington was graduated from M.I.T. in 
1896. After varied experience in machine-shop work, 
mining, and machine design, he came to the Green 
i:ngineering Company of Chicago, in 1901 and served 
as designer, erector, superintendent and chief engineer. 
During this time he developed the coking coal chain 
grate, the Harrington automatic stoker and the ad- 
justable ash controller. Since 1914 he has practiced 
as a consulting combustion engineer, with offices in 
Chicago. 

Mr. Chapman is a graduate of Oberlin College. 
He spent five years in civil engineering work for the 
city of Cleveland and the Big Four Railroad. From 
1898 to 1905 he was engaged in designing and building 
chemical works in Michigan. Since 1905 he has been 


president of the Chapman Engineering Company, 
engaged in the solution of the mechanical problem 
of handling coal, fire and ash in gas producers. 


Locomotive Design 


The Railroad Waste Session at the Annual Meeting 
will treat avoidable wastes in the design and operation 
of locomotives and ears. The Avoidable Wastes in 
Locomotives Affected by Design will be presented by 
James Partington, estimating engineer for the Ameri- 
can Locomotive Company. Mr. Partington has been 
in the employ of this concern since 1901 and has been 
engaged in designing and estimating. Previous to that 
date he served as draftsman and estimater at the 
Pittsburgh Locomotive Works. 


Reducing Waste in Human Effort 


Walter N. Polakov will emphasize the importance 
of making work fascinating at the Annual Meeting 
session on Management Waste. Mr. Polakov, a 
graduate of the Dresden Technical High School, 
had considerable marine and shop experience in Russia 
prior to his arrivalinthiscountry. From 1907 to 1916 
he was associated with Harrington Emerson, Henry 
L. Gantt and Day and Zimmerman in the power- 
plant and management fields. Since 1916 Mr. Polakov 
has maintained his own consulting practice. 


Industries in Russia 


Mr. Royal R. Keely, who has recently returned from 
two years in Russia, presents for us in this issue a few 
facts about the industrial situation in that country 
which should be of great interest to every reader of 
MECHANICAL ENGINEERING. Mr. Keely is an engineer 
who has had experience in the problems of the industries 
of this country and his observations and conclusions 
will therefore add materially to.our knowledge of 
Russia and its problems. 


Editorial Page 


This issue contains two editorials that furnish food 
for careful engineering thought. Mortimer E. Cooley, 
Dean of the Colleges of Engineering and Architecture at 
the University of Michigan and newly elected president 
of the American Engineering Council, points out the 
relation of the engineer to public utilities. Arthur 
D. Little of Boston emphasizes the need of close coépera- 
tion between the chemist and the mechanical engineer 








A.S.M.E. ANNUAL MEETING 
New York, Dec. 5-9, 1921 


Engineering phases of problems involved 
in Elimination of Industrial Waste to be 
discussed by Professional Divisions. For 
details of Professional Program and Social 
Events see pages 754-755 of Section I. 


Section II of this issue relates some of the 
plans of the Local Sections and Professional 
Divisions. 
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Steam-Condensing Plants 


A Detailed Consideration of the Fixed and Operating Charges in Surface-Condenser Installations, 
and Description of a New Type of High-Efficiency Condenser 
By PAUL A. BANCEL,! NEW YORK, N. ¥ 








Hi heart of a power plant lies in the boiler room, and the most i vacuum is obtained which is better thar n be utilized by the 
important aspect of the condensing plant is inits relation to turbine. On the other hand, the temperature of t] lable 
boiler-room costs. The choice of a condenser may be said to water supply for three to six months of the summer is 60 to 80 
t largely on its influence in reducing boiler-room charges deg., so that t vacuums unable are lower than are desirable 
(s indicated in Fig. 1, it would pay to run condensing if coal cost for maximum turbine economy \rea C nr e. 2 licat the 
thing; and pay even more, if the boiler feed was poor or ex nge of vacuums by investing more or less 1 y 
nsive, to install the costliest of condensers—the surface type \s will be seen later, extensive calculations in regard to best 
With pure feedwater there is less fuel loss and boiler-maintenance investment are apt to be misleading because of the reduction in 
harges, and, what is of still greater importance, boilers may b vacuum whicl ften occurs due to fouling of the tubes. In 
riven at higher ratings with consequent further reductions it such instances all other questions become subordinate to that of 
first costs and fixed charges. maintaining high vacuum continuously, under actual operating 
The designer of a power house is in a quandary—flying from conditions. In other cases the decision must rest on the relation 
jler evils to condenser evils, and often with hesitancy as to which 
re the less serious. The problem is one of balancing fixed and operat- 
g charges in the boiler room against similar charges in the con- 
ensing plant. 
hixeD CHARGES 
Che fixed charges against a surface-condensing plant depend 
Vacuum desired, which influences the size and cost of the 
equipment 
Cost of tube replacement, which depends on amount of tube 
surface in any particular design and life of the tubes as in- 
fluenced by water conditions and condenser design 
: | 
™ a a 
nter Winte 
: Fig. 2 Cycite or Apsotute Back Pressure or YEAR 
. Line r-y represent highest vacuum or lowest desirable exhaust pressure. 
4 \reus A,A represent waste in winter due to excessive vacuum and areas 
¢ B and C waste in summer due to warm water and insufficient vacuum. 
. Area C indicates improvement possible by investing more money. 
: of load factor, months of the year having hot water and the fixed 
Cost of Jet charges and operating charges at different vacuums. 
: tials ince Cost of Tube Replacement. This can be set up as a yearly depre- 
: ciation reserve. The life of a condensing plant might be 20 years, 
: whereas the tube life might be only five. On a 10,000-kw. tur- 
” bine this might necessitate the purchase every five years of tubes 








costing about $10,000. Thus in determining the best vacuum 
the item of tube renewals may have a preponderating influence. 


Furthermore, as between two condensers for the same vacuum, 
Revative First Cosy or Steam Power PLant at DIFFERENT : , " 
Vicuninen one of which requires less tubes than the other, it is manifest 
that the fewer the tubes the less the fixed charges. 

Similarly, the longer the tube life the smaller the fixed charges 
and cost of power. In one plant the tube life might be five years 
and in others a great deal more or a great deal less. Tube life 
depends on the character of the water supply, on the chemical, 
physical and metallographic properties of the tubes (crystalline 


Power for the auxiliaries, which increases if the cost and fixed 

charges are reduced. 

acuum. In Fig. 2 the curve 0-0-0 shows the absolute back 

essures at the turbine exhaust which might be expected from 

yele of water temperatures and a certain investment in conden- structure) and it also depends on the design of the condenser, 
Frequently the design of the turbine is such and the water 


: : ; : ; ; “ The latest report of the Corrosion Committee of the Institute of 
' mperatures in the winter are so low that for certain winter periods Metals ] ondon summarizes the types of condenser-tube corrTro- 
ee Metals, L ; ariz ’ 


Rae ; sion, principally general thinning, pitting and apparent dezincifi- 
Ingersoll-Rand Company, New York, N. Y., Jun. Am Soc.M.E. ati I The fo “t] and fifth r : f this C PI : Cc t 
Presented at a meeting of the Baltimore Section of THe AMERICAN cauon. - — _— . a ‘9 = ee 
“OCIETY OF MECHANICAL ENGINEERS, May 16, 1921. Slightly abridged. are exhaustive studies of the subject, and among other causes 
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emphasize the effect on corrosion of low velocity and high tem- 
perature.’ 

Velocity has a direct effect on corrosion. Low velocity allows 
the deposit of foreign matter in the tubes which forms obstructions 
around which the products of corrosion accumulate in concentrated 
form, with the resultant pitting. High water velocity keeps the 
tubes clean and eliminates this form of corrosion. 


ODIO 
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Fic. 3 INFLUENCE OF WATER VELOCITY AND TUBE DIAMETER ON TEM- 
PERATURE DISTRIBUTION 
ri = 
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Water Velocity , Feet per Second 


Fic. 4 RELATION oF SKIN TEMPERATURE TO WATER VELOCITY aT Dir- 
FERENT LOADS AND VACUUMS 


High temperature accelerates corrosion of all types and so 
seriously that a temperature of 95 deg. fahr. is recommended 
as the maximum. There are three ways of reducing temperatures 
in order to alleviate corrosion: by increasing the water quantity, 
thus decreasing the overall rise; second, by eliminating hot spots 
and local overheating of tubes; third, by increasing water velocity 
or decreasing tube size, thus decreasing the skin temperature at 
the tube wall. The first of these needs no comment. As to the 
second, it is well known that faulty steam distribution causes 
excessive heating of the water in some tubes counterbalanced 
by practically no heating of other tubes. Thus in condensers 
in which the steam distribution is obtained by lanes, the tubes 
in the path of the steam heat the water rapidly, but they short- 
circuit the tubes within the banks. The short-circuited tubes 
are not only wasted surface, but are the cause of the excessive 
temperatures in the exposed tubes, which consequently corrode 
rapidly. 

The third method of reducing temperature, higher velocity 
and smaller tube size, may need explanation. It is well known 
that more heat is transferred for a fixed area of tube surface and 


1 Jour. Inst. of Metals, vol. 23, p. 76. 
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fixed conditions of steam temperature and water temperature, 
if water velocity is increased or tube diameter reduced. The 
tube acts as though a colder water supply were being used, and 
this is exactly what is happening because the water at the walls 
is really colder. The metal is therefore colder and can abstract 
more heat in the same time from steam at the same temperature. 
The flow of water in a tube is accompanied by cross-currents 
and whirls which convey the heat from the walls into the body of 
the water. In Fig. 3, if thermometers were placed as indicated 
the temperature readings would follow a curve as shown. In- 
creased velocity reduces the temperature at the walls, making 
the curve flatter. Similarly, using a smaller tube reduces the 
temperature at the walls and makes the temperature gradient 



















flatter. The inner skin temperature may be approximated from 
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Fic. 5 Cycre or Aspso_ute Back Pressvunes ar DIFFERENT SEASONS 


Area D shows increased back pressure or loss of vacuum due to fouling. 


ts with rm 


distinction 


Higher Animals Thai lophyta (Lower pia 

a ee hetmeen root, stern 

\ ard ‘eat 
Algae ,etc 


45 “Bhibroph. 
ve my Oreen "read 


” 
Worms.etc , 


\ 
\ 
\ + 
\ Trypaposom(ieepng Sichness) Hyphomycetes (molais)(withau? Ch orapmy 


i / Perce pal 





Prot Or: lacs lTrichoph fon Ringworm 
gtozea (True Nuc ileus) ° a Lee 
asmodium malarrae(Ma/aria) 6 — 
\ Amoeba (Dysentery) Qid we Alb cons Branching threaa 
- j 

Pii+ i 2 P 6°, veh 

rilferabie virus (invisible with and spore booties 
aust OF; ————sdbes* mmcroscope) Usually as‘Somatunes os 

Yellow Fever, \ ee wee a 


Foot & Mouth Disease 
Cattle Plague, 





0 ‘x 
Ye Spirochaeta Actinomyces, ete Blastomycetes 
™*\ Sprrochaehapa/icke Syph hs) YTrepro Te "ASS » 9 
frigid boohesjetc\ sd (truebrancting) by budding + 
Coryne Bacteria _— 
\ uberculosis / 
 % B Dyptheria (Psveclo Bronching/ 


7 (DifPerentiated Protoplasm) 
Lower Bacter: 
occ Bac Sta 


+ cay) 
Single Ce// Organisms 


Fic. 6, Forms or Lire 1n ConDENSER-TURE SLimr 


various experimental results on heat transmission and curves 
obtained as in Fig. 4, which shows the relation between the water 
velocity and this inner skin temperature for conditions of constant 
load (Curve A) and constant vacuum (Curves B and C). In all 
cases increasing the velocity reduces this temperature. 

In a condenser with proper distribution to avoid hot spots, 
and with suitable velocity and tube diameter to further reduc¢ 
skin temperature and prevent foreign deposits, a markedly longer 
life of tubes will be obtained. As will be seen, too, these features 
of design result in small initial surface requirements, so that there 
is a twofold reduction in the fixed charges to take care of replace- 
ments. 
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OPERATING CHARGES 
The principal operating charges on a condensing plant may be 
grouped as follows: 
a Reduction of condensate temperature below steam temperature 
and consequent loss of coal 
») Power for operating the auxiliaries 


Steam Expansion 
im Turbine 1:300 


ae 
| Exhaust Stear7 
| from Turbire 
rbine has Blade Areas  |\e —_—_—_a= 
Proportionate to Stearn Vo/urre , 1] 


Inlet to 
Condenser 
oo 





Fic. 7 COMPARISON OF 
duction of vacuum and increased coal consumption due to 
caling and sliming of the tubes 

Cost and time lost to clean the tubes and cost and time lost 
due to tube failure and consequent pollution of the boiler feed. 
luction or Depression in Condensate Temperature below steam 

temperature depends on condenser design and temperature of 
circulating water, being less with warm water and greater with 





J IMPOKTANCE OF STEAM VeELocITy IN PREVENTING STRATIFICATION 
OF AIR AROUND A CONDENSER TUBE 
unt Tube: Condition when steam flow is produced by avidity of 
tself for condensing steam. 
Tube: Condition when there is active steam flow to sweep tube 
iir 


iter. The water of condensation must fall over successive 
I | tubes to reach the bottom and if the steam is not drawn 
to the bottom of the condenser, the water will be gradually 

The colder the water and higher the vacuum the greater 
‘oportion of idle surface and the colder the condensate. Even 
‘i those condensers, in which numerous short-circuiting lanes are 
provided for the express purpose of securing penetration of the 
Steam, there is a depression of condensate temperature of 5 to 
10 deg. in summer and 10 to 20 deg. in winter. Eleven degrees 
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loss of condensate temperature represents 1 per cent loss of efficiency 
and is equivalent to 300 kw. on a 30,000-kw. machine. 
plants this loss is largely overcome by the installation of preheaters. 

Power for Operating the Auxiliaries has already been considered 
in a sense in the discussion of fixed charges, since the power required 
for any vacuum is partly dependent on the investment, and may 


In some 
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Fic. 9 RELATION BETWEEN PERCENTAGE OF Heat REMOVED FROM A 
Mixture oF STEAM AND AIR AND TEMPERATURE OF THE MIXTURE 


Note scale is magnified 40 times at right-hand section of chart for the 
assumed mixture which is a fair average in high-vacuum condensers: the 
temperature starts to fall at 99 per cent 


increasing the investment and fixed charges. 
No distinction should be made between the power required for 
driving condenser auxiliaries and the main power output of the 
plant, even where the auxiliaries are steam-driven and exhaust 
to a feed heater. The auxiliary power is a direct charge against 
the main unit output. 

The principal item of power consumption lies in the circulating 
pump, and this unit is often arranged for variable-speed drive or 
else is divided into two smaller units, so that with cold water or 
light load the operating charge may be reduced by slowing down 
or by shutting down one pump. As shown in Fig. 2, an excessive 
vacuum is obtainable in the winter and the waste of fixed charges 
can be partially offset by saving on the circulating-pump power. 

The best balance of circulating-pump power in the summer time 
for conditions of maximum water temperature and full load must 
be settled after consideration of all the aspects of the problem. 
By proportioning the condenser for low water velocities the head 
on the circulating pump may be made low, and the quantity of 
water used very low with small power requirement for driving 
the pump. This saving, however, may be counterbalanced by 


be decreased by 
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excessive fixed charges distributed over a relatively small part 
of the year. Thus suppose the investment were increased $5,000 
on a 10,000-kw. unit, and the circulating-pump power reduced 
by 50 kw. The added fixed charges including tube renewals 
might be $1000 per year, and if this be charged against the summer 
months, the rate might be 50 cents to several dollars per hour 
depending on the number of hours. This would offset 50 kw. 
For this reason many plants use two pumps in the summer, work- 
ing under relatively high heads of 30 to 40 ft. 

Low pump power with low water velocities may be offset also 
by increased operating charges due to low vacuum resulting from 
fouling. Fig. 5 is similar to Fig. 2, except that a shaded portion 
D has been added to indicate the range of vacuum in the summer 
time under actual conditions of fouling of condenser tubes. As 
much as an inch of vacuum is lost in a week in some cases, and in 
one extreme instance there is a loss of an inch in two days. It 
is unfortunate that the loss by fouling is most severe in the summet 
when it is most difficult to obtain high vacuum. As a reduction 
of only '/, in. in vacuum represents a loss of 1' » to 2 per cent of 
turbine economy, which may be equivalent to all the auxiliary 
power, it is readily seen how easily all ealeulatious of exact balance 





as 
oaciaemaanall 
w 





























°° 
000090980000 eooccece 
000°° 000589000088 oe 

©00°0°0060%999000900 0° 00°00° 
Sore rrr) 2 eceoo00 





ese ss csoteadte 
000 OOOO 
ee 


s 

° 
Oh RLS, 
@ec0ehoGoce 


rgd uY 

r pat 7tro roulating ¥ 

yh tf passes through th. 
Tubes 1a then throug! 





Fic. 10 Cross-Section THROUGH MAIN CONDENSER 


between fixed charges against the condenser and operating charges 
against the auxiliaries may be disrupted. 

Reduction in Vacuum Due to Tube Fouling. The foreign matter 
that accumulates in condenser tubes may be divided into three 
classes: 

a Mechanical deposits, silt and mud 
b Seales deposited out of solution 
c Slimes or organic growths. 

The first of these is of minor influence in reducing vacuum un- 
less water velocities are low indeed. The ability of a stream of 
vater to carry solid substances in suspension increases rapidly 
with increase of the velocity. However, foreign matter such as 
silt, may be deposited in slime coatings which form a more ad- 
herent surface than a clean condenser tube. 

The second form of deposits is common with salt water and 
hard waters carrying scale-forming salts, familiar in impure boiler 
feedwater. In many cases with cooling towers or spray ponds 
the source of make-up is a relatively hard water and causes de- 
posits of sludge and scales in the condenser tubes. The commonest 
ingredients of such water are calcium and magnesium carbonate 
which are soluble in the presence of carbon dioxide. Heating the 
water drives off the CO. and precipitates the carbonates. 

The influence of uniform steam distribution, smaller tube size 
and high water velocity on reducing skin temperatures has already 
been shown. It is also probable that high velocity has a mechanical 
effect in reducing the rapidity of such scale formations. In sugar 


ENGINEERING Vor. 43, No. 11 

evaporators it is commonly found that the tubes which work 
actively and therefore contain rapidly rising currents of mixed 
vapor and juice, scale the least: whereas tubes doing less evapora- 
tion foul more heavily. 

Where extremely hard waters are encountered it is desirable 
not only to keep down the temperatures by observing the principles 
of high skin velocity and activity, but also by using larger quanti- 
ties of water and smaller overall temperature rise. In this way 
it is possible as between two condensing plants to reduce the 
maximum temperature rise of the skin of water in the hottest 
tubes, 10 or 20 deg., or even more. 

Slimes or organic growths are the third form of deposits. Foul- 
ing of this character is most severe in the summer time, and is 
also most severe in hot portions of a condenser with Improper 
steam distribution. Thus, in a condenser with lanes, the tubes in 
the lanes will be found coated with a thiek, heavy slime in a short 
time, whereas tubes in the short-circuited regions will be but 
slightly fouled. It is probable that these slimes are organic growths 
occurring under the ideal conditions of warmth and = stagnation 
existing at the inner skin of the tube 
denser-tube 


\ typi ils imple of con- 
slime was taken a short time ago bv the author and 
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AND CooLER OF INGERSOLL-RAND SURFACE CONDENSER 


given to a bacteriologist for analysis. A large number of hyphomy- 
cetes were demonstrated. This form of life is classified between 
bacteria and plants, as shown in Fig. 6. The hyphomycetes grow 
rapidly as long microscopic threads (Mycelia), which branel 
rapidly, forming a dense interlacing network in which all other 
organic and inorganic elements are caught. They grow bette: 
in an acid than an alkaline medium. The hyphomycetes ar 
familiar to us as molds and fungi and are a form of life just below 
the algw, which are the green slimes frequently seen in stagnant 
pools. The alge contain chlorophyl and require light for the 

growth, whereas the hyphomycetes grow in the dark. The con 
ditions for rapid growth are moisture, stagnation and a fair warmt! 
The optimum temperature is between 20 and 40 deg. cent. (68-LO4 
deg. fahr.); when spores are formed they are more resistant t 
higher temperatures. 

There are cases on record of two condensers side by side, on 
with low velocity the other with high velocity, in which the latt: 
remains cleaner for longer periods. Similarly it is well known tha 
condensers do not lose as much vacuum or have to be cleaned a 
frequently in the winter as in the summer, and also that tho 
parts of the condenser that are hot foul more rapidly than tho 
where the water is not heated. In one instance a condenser | 


so large that it is cleaned only part at a time, and when this practi 

was initiated the operating force found that cleaning the two 
lower quarters and one upper quarter improved the vacuum very 
slightly, whereas cleaning the last quarter which was exposed to 
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the full activity of the steam brought the 
vacuum back to normal. In this section, 
the tubes exposed to steam are so heavily 
fouled that two men are needed sometimes 

push the brushes through. The same 
rrangement of tubes top revent local over- 





heating, and the use of high water velocities 


wore 


reduce inner skin temperatures and 
crease the activity and counteract stag- 
tion along the inner wall of the tube, may 
expected, therefore, to reduce and 
ninate the formation of organic slimes 

\ rrosion, scaling and sliming can all by 
duced by correct proportion of a condenser 





r high activity of water flow and turbu 
at the tube wall and uniform steam 
tribution, factors which in addition 





it of a large reduction in the amount 
be surface. 
fouling adds to the operating charges in 
ther way, as there may be a large labor 
for cleaning. The time loss with a 
suit of service is also a considerable 
of cost. The charges due to failure 
bes by splitting and corrosion are of 
lar nature. The pollution of the 
sate and consequent scaling of the 


from either impure condensate o1 





iW feedwater adds to the operating 


~ 


ire in the boule r room The loss at 





on the complete powe! generating 








required to shut down, locate, and 


the leaking tube adds to the turbine- Fic. 12 Ine soni-RAND SurRFAcE CONDENSER FROM INI WaT sox Es 
operating charges At the left t er, mounted 
Clogging of Tubes. One other loss adding 

erating charge is that caused by clogging of tubes by accumu tendency in two-pass condensers for the tubes of the return p 
of miscellaneous solid substances against the tube sheet to clog with solid matter which originally came through the first 
pplies only to plants using natural water supplies. With pass. This clogging is most noticeable toward the top (wher 
ponds the nozzles clog long before the condenser tubes the water is needed most) and is due no doubt to the slow 

( ng can be reduced by proper screening, and the use of flush, velocities at the top of the return box, which is at the top of the 

inded tube inlets and high water velocities. Low velocities siphon and acts as a skimming tank 
ted in the screens, but high velocities and clear inlets into 

bes. The influence of velocity is clearly shown by the CONDENSER DesIGN 





The design of a surface condenser to con- 
form with the requirements which have 
been outlined, lies in the proper application 
of certain well-known principles. The first 
of these is to keep all of the tubes uniformly 
hot on the steam side so that the minimum 
number will be needed because none i 
wasted. To accomplish this the steam must 
he free to flow to all the tubes and ove 
ll the tubes, with slight loss of pressure 
nd temperature, the condenser being 
arranged in stages, much as is a turbine 
with large flow areas at the exhaust 
entrance and great distances between row 


to avoid sharp bends and pressure OSS 


- lig. 7 illustrates the analogy 
Of equal importance in keeping all tubes 
hot is the proper staging to maintail 
velocities that will sweep the air ahead in 
: the current of steam and the arrangement 
of tubes in staggered rows so that none is 
i shielded or pocketed. Air left on a tube 
93 after condensation would otherwise stratify 
in a thick layer in a few seconds. With 
‘ rapid steam velocities as shown in Fig. 8, 
ee all of the tube is hot because the air is 
be continually carried away in the current of 

aig, 





steam. Experiment has shown that this 

current is most active in producing heat 
. a 11 Larce Experimenta SurFAce-CONDENSER PLANY AT WORKS OF THE INGERSOLL-RAND Co , transfer in front of the tube; the side about 
| j| Puiturspurc, N. J 90 per cent active, and the back about 75 
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per cent. This indicates the importance of a staggered tube 
arrangement so that the front of each tube is presented to the 
steam flow 

The steam velocities must be sustained throughout the depth 
of the condenser, which not only requires proper tube spacing but 
a shell of decreasing width—that is, a wedge- or heart-shaped shell 
terminating in a narrow, slot-shaped outlet. In this respect also 
the condenser is analogous to the turbine, Fig. 7, which has both 
changing blade height and changing wheel diameters.) 

If the foregoing conditions are maintained, the mixture of steam 
and air is kept homogeneous and the temperature does not fall 
until a surprisingly large percentage of steam has been abstracted 
and the process almost completed. Fig. 9 shows the relation be- 
tween heat from an average steam-air 
mixture such as would enter a condenser, and the temperature of 
the mixture. Starting with approximately 92 deg. temperature 
there is no perceptible fall of temperature due to increasing air 
richness until over 99 per cent of the heat has been abstracted 
and over 99 per cent of the steam condensed. Thereafter the 
temperature falls with a marked knee in the curve, the exact 
position and shape of which depend on the proportion of air to 
steam in the original mixture. 

This process is no longer rapid condensation but a matter of de- 
vaporization, to reduce vapor temperature and pressure and in- 
crease partial air pressure so that the air may be removed by a 
vacuum pump. It is best carried out in a chamber external to 
the main condenser forming a devaporizer or cooler. Figs. 10, 
11, and 12 illustrate such an arrangement in which the flow of hot 
vapors and air taken from the bottom of the main condensing 
chamber are turned upward into a cooler from which the concen- 
trated air is finally removed at the top. It will be noticed that 


percentage of removed 

















Fic. 13 SHowrnc Grips as MESHED WHEN ASSEMBLED IN CONDENSER 


(COOLER 


this cooler is also of wedge shape, decreasing in area as the outlet 
is approached. The air is withdrawn by steam-jet augmenters 
which discharge into an intercondenser section forming part of 
the cooler. The air at reduced vacuum is then withdrawn and 
compressed to atmosphere by secondary steam jets or a small 
reciprocating pump. In one case a single small pump is used as 
a secondary for two condensers, steam-jet secondaries being in- 
stalled as stand-bys. 





1 Wedge-shaped shells have been in use for many years with Weir's 
marine condenser, The earliest record of this type of shell known to the 
author is that of its use 33 years ago by another English manufacturer. 
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F The work of devaporization is done by cast-iron grids with fins, 
meshed together as illustrated in Fig. 13. Cold circulating water 
flows through the cores of the grids with only slight rise in tem- 


perature and then passes through the bottom group of tubes in 
the condenser (Fig. 10). 
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Fie. 14 Water Box wira Two INsectrion Nozzies on 1.-R. SuRPACE 


CONDENSER 
Both nozzles are used in summer, the upper one only thus 
high velocity with water quantities and 
concentrating condensing action in top of condenser. 


in winter, 


obtaining water even reduced 


A large experimental plant, for capacities up to 70,000 Ib. per 
hour was built at the Phillipsburg works of the Ingersoll-Ran 
Company to investigate these departures in design. The phot 
graph reproduced in Fig. 11 illustrates the complete plant. B 
the use of electrical thermometers the performance of each rov 
of tubes was determined and from that the efficiency of the tub 
under all conditions of loads, vacuum and air leakage and in d 
ferent parts of the condenser. A sliding or “trombone”’ thermor 
eter of the electrical resistance type in the discharge water b 
was arranged so that it could be shifted to any position desir 
Decks were fitted in the box which could be shifted to vary t! 
water distribution so that a wide range of conditions of water circu! 
tion were obtained. It was found that high efficiency was obtair 
down to the last row of tubes of the condenser so long as cert: 
critical conditions of vapor velocity were maintained. The c 
denser was hot throughout its depth and the condensate water 
practically steam temperature. The hydrodynamic loss or press 
drop was also studied by the use of water manometers, from wl 
the important relations of pressure loss, steam velocities, t 
spacings, and number of rows were determined. 

Depending on the air leakage, the cooler devanporizes and ¢ 
the air down as close to the temperature of the cold circulating 
water as one degree, thus giving complete countercurrent acti 
A study of these temperatures was made by electrical thermomet 
located at successive points as shown. As is well known f1 
Dalton’s law, the amount of air contained in a homogeneous flowing 
mixture of steam and air depends on the partial air pressure, w! 
in turn depends on the temperature and corresponding pal 
‘vapor pressure, so that complete countercurrent action ¢ 
maximum withdrawal capacity of the vacuum pump and prote: 
against excessive reduction of vacuum due to heavy air leak 

it is evident that with the cooler taking care of the proces 
the knee of the curve and the main condenser hot and a 
throughout its depth, water cannot pass through great grou} 
tubes without heating, and therefore the entire bulk of the 
culating water can be heated with only one passage throug! 
tubes instead of multiple passes. The circulating water may 
pumped, therefore, at low head and power consumption, with 
average rate of condensation since none of the tubes is waste 


(Continued on page 758; 
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kuel Saving in Modern Gas Producers 


Industrial 


By W. B. ¢ 
This paper calls attention to the wastes of fuel in the industries using 
s producers and producer-gas furnaces. Both of these problems are 
the field of combustion engineering 


The progress made in the last tu enty-five years in gas producer con- 


truction is emphasized by the descriptions of leading mechanical producers 
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v in the market, together with an indication of their fuel-saving possi 

lies 

{ttention is called to the savings made possible by using suitable accesso 
in the gas house 

lo illustrate the possible savings in furnace operation a description is 

en of a distinctive type of recuperative furnace The extension of the 

of such a furnace to pulverized coal and oil would, the author states, 


ult in similar savings. 


HERE are about 10,000 gas producers in the United States 

With the exception of the modern mechanical producer, most 

of these are “‘sick’’ and badly in need of a “‘gas doctor,”’ and 
furnaces they supply are in an equally bad way. 


lhe producers in use are divided approximately as follows: 


6500 








HvuGues Propucer 
steel industries: 
al industries; : 


» « 


1500 in the glass industries; 500 in the 
und 1500 in miscellaneous industries. Under 
llaneous” are included the ceramic industries, lime burning 
out 200 gas producers used for power. 

neers have given much attention to the engine room, 
to the boiler room, a little to industrial furnaces, and least 


ident, Chapman Engineering Company. Mem.Am.Soc.M.E. 

resentation at the Annual Meeting, New York, December 5 to 9, 
[He AMERICAN SocieTy OF MECHANICAL ENGINEERS. 
printed in abstract form. 
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The paper 
All papers are subject to revision. 
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HAPMAN,! 


and 
Kurnaces 


NEW YORK, N. 
of all to the m f raw prod g i] ‘ rd 
condition of the gas house 

No definite data ha een compiled by the G on the 
amount of coal used it pp! it] ce of 
such figure are available it estimated rou that in the 
steel industries about 15.000.000 tor i , rans- 
formed annually into raw producer gas for us nd in the glas 
industries about 2.000.000 tons 

In the steel industries about the same amount of coal is used 
for making gas to heat furnaces as for making n. In glass 





2s 








making three-fourths of all the fuel is used in gas produces ut 
wherever producer gas is used it is apt to be the most backward 
part of the business. A given amount of time and money, if spen 
on improving conditions in the gas house, will usually bring largo 


returns than in any other department. In most industries 
quiring large heating operations more trouble arises in that depa 
ment than in any other part of the business 


Much progress has been made in the past 25 


years 11 @as-producer 
construction. It started with the excellent work of W. B. Hughes 
Progress in furnace construction, however, has lagged. The chief 
incentive to improvement of both producer and furnace has bee 
high-priced labor, and the few advances made in furnace construc 


tion have been confined mostly to certain labor-saving features 
Now the situation has changed; fuel saving has been put « 


par 
with labor saving, and interest is being noted all along the line 


Tue Propucer-Gas Process 

In making producer gas there 

(1) Feeding the fuel; (2) 
ashes. 


are three steps o1 
agitating the fire; and (3) removing the 
Progress in producer construction has centered on various 
ways of performing these three operations automatically 

Automatic Coal Feeding, if continuous and uniform, will increase 


the B.t.u. in the gas about 10 per cent and will improve its uni- 


Ope rations 





4 


{ 
i 
i 
i 


- 


=~ 





718 MECHANICAL 


formity to such an extent that it ean be burned in the furnace 
with a 10 per cent improvement in economy. However, the labor 
saving due to automatic feeding is slight, and should not be confused 
with the labor saved by the use of coal-handling equipment and 
overhead bins, always a good investment for installations of more 
than one producer. 

Automatic Agitation, if suited to the kind of coal used, will in- 
crease the B.t.u. from 10 to 20 per cent (depending largely upon 
the zeal and skill with which it was formerly hand-poked) and the 
uniformity thus obtained will cause a corresponding saving in 
utilizing the gas in the furnace. The combined effect of automatic 
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Fic. 3 MorGan PRODUCER 


feeding and automatic agitation usually makes possible a saving 
of 25 per cent of the fuel required for a given operation. 

Automatic Ash Removal is of two kinds—intermittent and continu- 
ous discharge. The intermittent type removes the ashes once or 
twice in 24 hours. It is open to the objection that during the 
ash-removal period the fire is badly disorganized and a poor quality 
of gas is made for possibly half an hour. The continuous type of 
ash removal is entirely free from this objection. In Europe the 
continuous type is much in favor, although but few have been 
installed in this country. 

The saving caused by mechanical ash removal depends largely 
upon the kind of device used. If the ashes are removed intermit- 
tently, and if no effective agitation accompanies the ash removal, 
the saving will be limited to the two or three hours’ time required 
daily for the ash men to shovel the ashes out by hand. If, on the 
other hand, the ash removal is continuous and is accompanied by 
suitable agitation of the entire ash bed and lower portion of the 
fire bed, there will be a considerable saving in the labor required 
both for manipulating the fire and for cleaning clinkers off the 
walls. Moreover, the continuous type of ash removal, accompanied 
by ash agitation, will increase the capacity of the producer about 
50 per cent and will save some fuel on account of the improvement 
in the quality and uniformity of the gas. Unfortunately the con- 
tinuous type of ash remover, combining with effective agitation, 
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is little known in this country, although it is the common type in 
use throughout Europe. 


—s : 
[yres or Propucers 


Bearing in mind the foregoing three steps in making producer 
gas, let us now consider the types of producers in most common 
use in America, the Hughes. the R. D. Wood,' the Morgan and 
the Chapman. Each is an excellent machine. 

To Mr. Hughes, then chief engineer of the Pencoyd Iron Works, 
is accorded the credit for having installed at that plant in 1897 
the first suecessful mechanical producer in America 
is still in operation. 


This machine 
As will be seen from Fig. 1, the chief feature 
consists in a vertical water-cooled finger hinged to the stationary 
top of the producer and made to oscillate between the center and 
the wall while the body of the producer and its contents revolve 
underneath. Thus, in time, the entire contents of the producer 
are stirred. The speed of this producer was originally one revo- 
lution in 20 min., but every few years it has been increased until 
now the walls make one revolution in 8 min., with considerable 
increase in capacity. 

Since the installation of the first Hughes producer, an automatic 
ash-removing device has been added. It consists in a stationary 
bar arranged to sweep the ashes from a revolving grate. The bar 
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Fig. 4 CHAPMAN PRODUCER 


is inserted once or twice every 24 hr. for a short period and the 
removed. No attempt is made to use the device for agitati: 
the lower portion of the fire bed. Recently an automatic feed 
in fact two automatic feeds—has been added, thus making t! 
producer completely mechanical. The double feed gives unusual 
good coal distribution. This is the oldest producer on the market 
and there are over 800 in operation—more than any other mecha 
cal producer. 


1 The Wood type is manufactured by two different companies, 
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The R 
that it 


D. Wood producer, Fig. 2, is somewhat like the Hughes 
vertical-stirring-arm principle. There are 
the center and the other near 
bent as illustration, 
nte iround then 
walls of the producer and thus tl 


Tl} mal Fad fear 
e coal is fed trom 


uses the two 


> 


ring arms are shown in the 
cillating from e to side they revolve 


The 


uri d pst the 


ad ot os 
revolve 
» hed is « stirring device 

] ‘ 


ited eecentrically. As the revolving fire bed 


supplied to it. ‘The 


ating drum lo 
under the feeding device fresh fuel 

one revolution in 
addition to 
The turbine has an extra la 


ed ol the produce! is 


| 
wer. 


d usually gives results that are more uniform 


ched © the 
producer wall 
The blade takes out 


the, are 


ishes at a fix 


made and therefore it 
ted quite continuously Scoops ar 
the sk 


crt of the revolving wall fo 


hes rol nad to n sultat li pomt lor 


The capacity of 


lly ] rgve, owing te Tl tacts 1 = oe re iT 
o stirring arms in place of one, 


the ash is nearly continuous 


umeter ot the Wood prod 


+} . ] 
stead of the usual 


popular an 


me re markabl 


Ina producer having vertical stirring fingers it 1s { 


| irable to keep the top and bottom of the 


it the same level so that the 


stirring 


cist ince into 


right 
results. Ii 


will always project the 


bed Lol best 


1 


these fingers 


1) 
Dlast 


e fre 


ashes, the air would 
eak through the 
ike and spoil the gas. 


mi-continuous, 


into recess or gap left in the ir 
least ae 


thus seem to 


\ continuous, or at 


ash removal would 


necessary in order to keep approximately the 
of ashes in the fire bed all the time 
l approximately the same amount of fire. 
Che Morgan producer, Fig. 3, like the Hughes, is 
) ft. in inside diameter and has about 
pacity. Also, like the Hughes, it is very popular 
the steel trade. However, it differs radically In 
th the method of and in the 
oval. Instead of vertical arms projecting dee p 
the fire bed, a horizontal arm which rides on 
surface is used, it being claimed. that surface 
tation is quite sufficient and anything more is 

trimental. 


ne amount 


the same 


agitation ash 


The writer’s experience would seem 
prove that surface agitation is hardly adequat 
n caking coals are used. Nevertheless some very 
lent results have been obtained. As will be seen 
1 the illustration, the agitator is in the form of 
winging U-tube with the ends hinged to the 
tionary top of the producer. The walls and the 
pan of the producer revolve and carry the fire 
{ around with them. The speed has recently been increased 
ne revolution in twelve minutes. 
he ash is removed by a spiral arm lying on the bottom of the 
an. Ordinarily the arm revolves with the pan so that no 
are removed. From one to three times every 24 hr. the 
ter end of the spiral arm is engaged and held fast, thus producing 
itive motion between the arm and the pan and causing the ashes 
flow out rapidly. An ingenuous device provides for the auto- 
tic release of the ash arm when the producer has made a full 
volution. The ashes obtained in this way are exceptionally 
from carbon. After the ashes are taken out the fire bed is 
oken down” by hand poking and drops from six inches to a foot. 
in all gas producers that do not provide for continuous removal 
the ash there is a definite cycle of operation, extending from one 
i-removing period to the next. This is usually a 24-hr. cycle, 
ut in some cases it is 12 or even 8 hr., and in the case of the Wood 
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Fie. 5 CuHapmMan Continuous Gas PrRopUCER 


as will be 


tator and ash remover may be obtained. The agitator, 
seen from the illustrations, is in the form of a rake with 
cooled teeth. The rake revolves once in 7 min., and thus every 
portion of the fire is passed over every 3'/. min., which is more 
than twice as frequent as in any other producer. In pro- 
ducers agitation depends upon the speed of the walls, which are 
rather cumbersome to operate rapidly. 

The agitator is driven by a patent driving head having two long 
spiral flanges upon which the agitator automatically “screws up” 
as the fire bed grows higher and “unscrews” when the height of 
the fire bed drops. These spiral flanges are in sliding contact 
with two revolving lugs which project inwardly from the hub of 
the driving wheel. As fresh coal is put on the fire it tends to bury 
the agitator beneath it. This makes the agitator turn harder 
through the fire bed, and immediately the torque is increased the 
driving head screws up to where the forces are again in balance. 


water- 


most 
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If the agitator strikes a large clinker fast to the wall it screws up 
over it and drops down on the other side, thus avoiding any undue 
strain on the machinery. The action is a little like that of the 
Yankee screw driver. 

The cross-arm of the agitator operates a few inches below the 
surface of the fire bed, and the fingers project down 8 in. farther. 
This makes the depth of the agitation about midway between the 
surface agitation of the Morgan and the deep agitation of the 
Hughes and Wood. As the fingers project forward the cross-arm 
immediately fills in the gaps in their wake. The out-stroking effect 
of the ecross-arm tends to pack the fuel against the wall, which 
helps to prevent blowholes and clinkers. 

The automatic feed drops the coal evenly over all parts of the 









































STEIN RECUPERATOR 


Fic. 6 


fire bed simultaneously, and thus does not require a revolving 
fire bed. The object is to produce slightly better gas-making 
conditions than when the fuel is dropped only in one corner or 
sector of the producer at a time. 

The ash-removing device operates continuously. It consists in 
a slowly revolving beam extending across the producer through 
the ashpan and driven by a gear ring which encircles the producer 
just above the pan, the speed being adjustable to synchronize with 
the rate the ashes are being made. The speed of the gear ring is 
adjustable from a revolution an hour to one in ten hours. After 
the ashes have been forced out by the beam into the outer portion 
of the ashpan they are picked up by scoops attached to the gear 
ring and carried to the point of discharge. 

The Chapman producer makes use of the European idea of 


agitating the firebed from beneath. The ash beam is provided 
with fingers which project upward and impart motion both to the 
ashes through which they move and the fire bed resting on the 
This is to help in preventing blowholes and clinkers and 
to increase the capacity. 

The size of this producer is 11 ft. 
made 


ashes. 
inside diameter—the largest 
and the capacity is increased accordingly 


Savines Wirn MecHanicaLt Propucers 


With the usual more or less unskilled and indifferent handling, 
any of the four American mechanical producers can make a gas 
averaging 150 B.t.u. (low values) instead of the customary 125 
B.t.u. obtained in hand-poked producers if operated with zeal. 
With skilled handling the best mechanical producers will average 
from 160 to 175 B.t.u., provided the coal is fair and the rate of 
gasification does not exceed 25 or 30 Ib. per sq. ft. per hr., which 
is about twice the capacity of hand-operated producers. 

A Duff producer, operating originally at 10 tons a day and making 
gas naving 125 B.t.u., was fitted with a Chapman agitator and 
automatic feed, and at 36 tons a day gave an average of 163 B.t.u. 
Similarly, a Von Kerpley producer, the most popular mechanical 
type in Europe, gasifying 20 lb. per sq. ft. per hr., making about 
135-B.t.u. gas, was equipped with Chapman agitator and auto- 
matic feed and changed to 34 Ib. gasified per sq. ft. per hr. and 178 
B.t.u. This was maintained without difficulty and without any 
hand poking. 

The best modern producers properly operated will usually save 
about 25 per cent of the coal and an equal amount of labor. These 
savings should amount to the total cost of the installation in from 
one to four years. 

The temperature in a gas producer is highest at the bottom of 
the fire, and the thicker the fire the cooler the top. The tempera- 
ture at the bottom should be as high as the fuel will stand without 
running too much risk of melting the ash. The melting point of 
the ash in all the good Pittsburgh gas coals is well above 2500 
deg. fahr., and the melting point of the ash in Illinois coals is about 
300 deg. lower. The temperature at the top of the firebed should 
be as low as will permit the gas to be conducted to the place of 
use without forming objectionable tar deposits, and also as low 
as possible without making the top too sticky and difficult to blow 
through. Usually a “top temperature” of 1000 deg. fahr. is about 
right, but if the gas is to pass through a water-cooled reversing 
valve located some distance away 1200 deg. would be better. A 
“hot top” destroys some of the richest gases and thus wastes fuel. 
More fuel is wasted in a producer from running with a hot top, 1.e., 
over 1300 deg., than from any other cause. 

A considerable saving of coal can be brought about by using 
suitable accessories in the gas house. The most important of 
these is a pressure regulator, which, when the pressure in the gas 
main falls, blows the producer harder and makes more gas, and 
A temperature recorder is also of great assistance 
A few additional regulating and recording devices are needed if 
one is to obtain the highest efficiency in daily c peration 


vice versa. 


Tue FurNAcE Part OF THE PROBLEM 


; 


But, gasifying the fuel is only half the problem of conserving 1 
The other half lies in its utilization in the furnace. The tw 
halves of the problem are inseparable. They are both the fiel 
of the combustion engineer. Space is too limited to take up mor 
than one kind of furnace—the kind that holds the most promis: 
for fuel conservation and the kind that until the last decade ha 
largely been a failure—the recuperative furnace. 

A recuperative furnace is never “reversed’”’ and, except in rar 
instances, only the air is preheated. It costs much less to buili 
and to repair, is easier to operate and gives practically the sam 
efficiency as the expensive and cumbersome regenerative furnac: 

The field of application for the recuperative furnace is ver) 
broad and it can be used effectively in both large and small oper 
ations, for furnace temperatures as high as 2700 and as low : 
1400 deg. About the only uses to which it is not suited to ar 
for operations which periodically require a large overload such a 
the open-hearth process and large forgings over 32 in. in diameter 
also for large glass melting tanks. For almost all other purpos* 
the recuperative furnace can be used with great economy. 





' 
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In many operations where the air is not now preheated it will 
be found that from 20 to 40 per cent ol the fuel can be saved by 
using a good recuperator—one that preheats the air to within 500 
deg. fahr. of the temperature of the furnace 

The Stein ree Lyx 


ve furnace in Fig 


rator is shown in Fig. 6 and the Stein reeupera- 
ie he furnace is th one most | ivored in europe ’ 
here, as might be expected, the neces ity [or fuel economy has 
iused engineers to give more attention to the problems of com 


istion than in this country The recuperator of this furnace pre- 


its the air to within less than 500 deg. fahr. of the temperature 
f the gases leaving the furnace and is as efficient after six years 
of operation as when first installed 

\nother distinctive feature of this furnace is that the gas and 
r are mixed together a few feet before they enter the furnace 
it are not given room enough to burn until they reach the com- 
istion chamber. <A high heat is then obtained immediately. 
The recuperative tile in this furnace is set to form horizontal 
ssages for the spent gases, the joints being protected by a double 
|. Hach tile is provided with four small vertical passages for the 
I These passages form straight chimneys about 6 ft. high with no 





Fic. 7 CHAPMAN-STEIN ForGe FurNact 


or turns to hinder the accelerating speed of the rising column 

The energy of velocity of the air thus attained is trans- 

1 on entering the furnace into the energy of pressure. The 

e is thus automatically operated under a slight pressure 

it requiring the usual blower for the air. The saving of a 

r and the power to operate it, however, is not so much of a 

the fact that the air in the recuperator is not under pressure 

blower) but under suction caused by the chimney effect 

e vertical passages, and thus the suction of the air inside the 

ilances the suction of the spent gases in the passages between 

ui le. There is therefore no leakage—in fact no cause for leak- 

irom the air passages to the gas passages, which has been the 
of the recuperative furnace heretofore. 

give one example, a furnace of this description installed in 

country nine months ago is now performing a certain heating 

tion which formerly required 550 gal. of oil a day for 350 gal., 

ving of 36 per cent. The saving in oil for the first year will 

more than pay for the cost of the furnace. 
LARGE FurEt SavinGs Possis_e 


It is not the purpose of this paper to dwell on pulverized coal 
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or oil as fuel, but 20 to 40 per cent of these fuels might be ived 
if air for combustion were properly prehe ited from. the \ te 


i 


fases by a suitable recuperator. 


In view of the facts as outlined in this paper we trust that many 
will agree with us that from 3.000.000 to 4.000.000 tor itu 
minous coal could be saved annually by better furnace Irnace 
operation, and better producers and produce Cl Ma 
we therefore iyvgest that our Societv in the ] t é 
ction in ret I the situation here t 

In closing the t ishes to acknowledge the kind co6éperation 
of the Morgan. W c nd Hughe ompani who have supplied 
the illustrations of their producers d also some of the inforn 


tion contained here 





As the I) ' . ' 1 Seat 
t} typ f j ed prod r the | a 
oe t i t t stes vorks W t 
rABLE 1 TEST OF DUFF-BRADLEY PRODI R WITH BI } 
AND CHAPMAN AUTOMATIC FEED FLOATING AGITATOR 
ANALYSIS OF SEVEN-Hour ContTINvUOL MPLE OF 
Rate of gasification per 24 hr 37.36 tons 
Rate of gasification per hr. per sq. ft 36 Ib 
COs Co Hon Oo CO CH, H N ] 
percent per cent per cent per cent per cent per cent per cent 
4 1.4 0.2 26.5 3.0 10.4 :.2 16 
Calorific power of gas per min an t.u 
ensible heat of gas per min 94,100 B.t.u 
Total useful heat of gas per min 646,850 t.u 
Average coal fed per } lb. by weight t 
Average coal fed per hr., lb. calculated from above analy O81 
Difference, lb 33 
EXTERNAL H&AT BALANCI 
Dr B.t.u Per cent Cr B.t.u Per cent 
B.t.u. per lb. coa 13,0390 97.5 Calculated power of 
B.t.u. steam and air 30.0 2.9 ga 10,660 19.7 
sensible heat of ga 1803.0 13 
Loss unburnt coal 146.5 1.1 
Other lo radiatior 
et 6.0 7 
13.375.5 100 13 4 Ow 
Total losses, 6.8 per cent 
Efficiency of producer, 93.2 per cent 


standard gas temperature of 62 deg. fahr. usec 
No hand poking was done during test and no clinkers were made 
In calculating B.t.u., U.S. Steel Corpn. lower values are used 

West Virginia coal used carrying 37 per cent v 


> ; 


olatiles 


Former capacity of this producer was 10 tons in 24 hr. and the ga averaged 
125 B.t.u Producer was rebuilt to 10 ft. 6 in. diameter 


APPENDIX 2 
As there are more Von Kerpley producers in Europe than any other 
producer, like 


The Kerple \ 
the other European producers, has continuous ash removal and continuous 


mechal il type, we give the following test 
witation of the ash bed and lower part of the fire bed, and there is no agita- 
tion of the upper part of the fire bed and no automatie feed. sefore in- 
stalling the Chapman automatic feed and floating agitator the capacit 


was 12 ewt. per hour and in spite im enormous amount of hand poking 


the producer was usually full of clinkers After the new equipment wa 
idded the capacity was increased considerably over 50 per cent, no hand 
poking v required and no clinkers were made. The works engineer 
estimated that the saving in labor alone was sufficient to pay for the equip 
ment in nine months lhe B.t.u. in the gas was increased about 30 per cent 
TABLE 2 rEST OF VON KERPLEY PRODUCER, WITH CHAPMAN 
AGITATOR AND AUTOMATIC FEED 
rest on 9 ft. 7 in. inside diameter Von Kerpley gas producer fitted with a Chapnan 
agitator with automatic feed 

Duration of test, 49'» hr 
Average analy of gas samples taken hourly 

CO © CO CeHy, H CH 

174 0.30 24 ¢ 0.30 12.80 2» y 


Total combustible 42.90 per cent 


Average coal fed per hour, 2408 Ib 
Caloritic value of ca 178 B.t.u. per cu. ft 
Net English heat values used CO 345, H 290, CH 7 CoH 159 


HeAT BALANCE 


Dr $tou Per cent Cr B.t.u Per 
B.t.u. per lb. coal 13,906.0 97.2 Calculated power of 
Sensible heat of coal 13.2 09 gas 11,498.99 80.34 
Sensible heat of steam 28.8 2.3 Sensible heat power 1925.0 13.5 
Sensible heat of air 4.0 41 Lo in unburnt coal 16 52 
Sensible heat of ash 1.8 01 
Do. of water passed 
through agitator 55. 4 s 
Other losses (radiation 
etc.) ; ; : 774.54 9.45 
14,302 100 14,302 100 


Total losses, 6.16 per cent 

Efficiency of producer, 93.84 per cent 

Producer equipped with Chapman 5-stage blower with ’/1«¢ in. nozzle 

Coal used: Florence beans 17.62 per cent, Florence nuts 30.65 per cent. 
Stafford cobbles 20.73 per cent, Florence cobbles 31.00 per cent 

Coal gasified per sq. ft. per hr. 34.01 Ib, 

Steam used, 0.278 lb. per lb. of coal 

Gas per Ib. of coal, 64.6 cu ft. 








Boiler-Plant Efficiency 


By VICTOR J. 


The usual wastes in boiler plants are brought out strikingly by means of 
tables and curves of boiler performance compiled from a large number of 
observations. 

The object of this paper is to show to what extent these wastes are pre- 
ventable or can be made to balance each other, and to recommend a standard 
for boiler operation toward which designers and operators of boilers may 
aim. 

The author considers that there still remains an immense field for experi- 
mental research to obtain the necessary data for boiler construction. 
The requirements of the ideal boiler installation of today are summarized. 


Hk degree of waste in boiler plants is not generally realized 

and there is a tendency to judge conditions by a few of the 

better plants where improvements have been made and whose 
results are considered as representative of the average-run boiler 
plants. 

Tables 1 and 2 show two boiler tests made under ordinary 
operating conditions, one on a hand- and one on a stoker-fired 
boiler. During these tests care was taken that actual operating 
methods were pursued. The results are very bad but representa- 
tive of most smaller and some of the larger installations. 

Table 3 gives the results of three boiler tests, all made on the 
same boiler some time apart. The boiler was of the B. & W. type, 
but poorly set, with a limited combustion chamber of only 0.87 
cu. ft. per rated boiler hp. The stoker in use was of the old Jones 
type. 

During Test A the aim was to maintain the same operating 
conditions as existed before any improvements were made; the 
result was an efficiency of 56 per cent and boiler rating of 102 per 
cent. After this first test improvements were begun, without, 
however, altering the stoker or increasing the combustion space. 

After about six months, results were obtained as represented by 
Test B in Table 2; the efficiency was increased to 68.5 per cent 
and capacity to 140 per cent of rating. The results were not as yet 
considered satisfactory and efforts for further improvement were 
made. In all about 30 boiler tests were run under different con- 
ditions and with different fuel and one of the last tests is represented 
by Test C in Table 3. This last test very remarkable in 
several respects, but is correct. In fact, the results are checked 
by other tests giving equal or even slightly better results. 

The remarkable features of the results of this test are as follows: 

1 High boiler efficiency with a relatively inefficient installa- 

tion and relatively poor coal 

2 Complete combustion with high volatile coal and a com- 
bustion space of only 0.47 cu. ft. per developed boiler 
hp. or 0.11 cu. ft. per lb. of coal including the space 
occupied by the coal 

3 <A draft drop through a 16-section, 9-tube (each 16 ft. 
long) B. & W. boiler of only 0.1 in. at 85 per cent overload 

4 A flue-gas temperature of 532 deg. fahr. at 85 per cent 

overload in spite of the limited combustion space and flame 

extension to almost the end of the first pass 

5 An improvement of 39.5 per cent in economy over that of 
Test A 

6 Animprovement of 81.4 per cent in capacity over that of 
Test A, in spite of the fact that during the first test maxi- 
mum boiler rating was aimed at. Other examples could be 
enumerated of great improvements being made. 


is 


STANDARD OF Economy 

The writer considers 90 per cent efficiency as the standard of 
economy attainable under favorable conditions, this 90 per cent 
representing boiler and economizer without taking auxiliary power 
into consideration, however. The requirements for this efficiency 
are rather severe and with 12,000 B.t.u. bituminous coal, 15 per cent 
~ 1 Consulting Engineer. Assoc-Mem. Am.Soc.M.E. 
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ST. LOUIS, MO 
excess air would have to be used, flue-gas temperature would have 
to be no more than 250 deg. fahr., combustion complete and no 


carbon in the ash. These requirements are listed in Table 4. 
TABLE 1 TEST ON HAND-FIRED BOILER REPRESENTING VERY 
UNECONOMICAL CONDITIONS 
Date of test Dec. 2, 1920 

Type of boiler B&W 
Grat haking 
Kind of coal Illinois screenings 
Steam pressure, ga l 135.6 
Temperature of feedwater, d fahr 205.0 
remperature of flue gas, de fale 508.4 
Draft at back damper, in 0.48 
Draft over the fire, in 0.24 
Carbon dioxide, per cent 5.68 
Quality of steam, per cent 085 
Rated boiler hp 150.0 
Per cent of rated capacity developed 105.9 
Evaporation, equivalent, coal as fired, Ib 4.91 
Evaporation, equivalent, coal dry, lb 5.51 
Calorific value of coal, dry basis, B.t.u 11510 
Coal analysis, percent: Moisture 10.9 
Ash 15.8 
Volatile matter 35.2 
Fixed carbon 38.1 
Carbon in ash, per cent 24.4 
Herat BALANCE Per cent 
Heat absorbed by the boiler 45.51 
Loss due evaporation of moisture in coal 1.31 
Loss from vapor of hydrogen combustion 5.41 
Loss in dry flue gas 28.21 
Loss due to carbon monoxide 4.24 
Loss due to combustible in ash 5.40 
Loss due to heating of moisture in air 0.30 
Loss due to radiation, hydrogen, hydrocarbon, et« 9.22 
TABLE 2 TEST ON STOKER-FIRED BOILER REPRESENTING VERY 
UNECONOMICAL CONDITIONS 
Date of test Feb. 23. 1917 
ype of boiler Heine 
Type of grate Detroit 


Kind of coal nut & slack 


Pocahontas 


Steam-pressure, gage, lt 138 

Temperature of feedwater, deg. fahr 152 

Temperature of flue gas, deg. fahr 761 

Draft at back damper, in 0.98 

Draft over the fire, in 0.38 

Carbon dioxide, per cent ‘ R.1 

Coal burned, Ib 14700 

Water evaporated, Ib 96480 

Evaporation (actual), Ib 6.56 

Evaporation (equivalent), Ib 7.25 

Boiler hp. developed per hr., Ib 386.6 

oiler rating, hp 328 

Per cent of rating developed 118 

Heat value of fuel, B.t.u 13950 

ltoiler efficiency, per cent 50.4 

TABLE 3 BOILER TESTS REPRESENTING IMPROVEMENT OF 

BOILER PERFORMANCI 

Test A B Cc 

Type of boiler B&W 

Type of stoker Jones 

Kind of coal Illinois screenings 

Steam pressure, gage, lb 130 27 9 

Temperature oi feedwater, deg. fahr 180.6 187.0 176.8 

Temperature of flue gas, deg. fahr 612 533 §32 

Draft at back damper, in : 0.57 0.34 0.11 

Draft on fire, in 0.45 0.24 0.01 

Forced-draft pressure, in 3. Of 3.52 4.04 

Carbon dioxide, per cent , 7.6 13.3 14.0 

Quality of steam, per cent........ 0.901 0.991 0.9% 

Rated boiler hp ‘ 269 269 269 

Per cent of rated capacity developed 102 140 185 

Evaporation, equivalant, coal as fired, lb 6.14 8.19 8.43 

Evaporation, equivalent, coal dry, Ib 6.95 9.05 9.55 

Calorific value of coal, dry basis, B.t.u 12080 12850 11864 

Coal analysis, per cent: Moisture.... 11.7 9.9 11.7 
Ash ° 13.4 8.9 12.5 
Volatile matter 31. 32.2 32.5 
Fixed carbon 43 .¢ 49.5 43.3 

Carbon in ash, per cent ; are 16.7 19.4 17.2 

Efficiency of boiler furnace and grate, per cent., 56.0 68.5 78.1 

Improvement in economy over Test A, per 

cent a 22.3 39.5 
Increase in capacity over Test A, per cent.. 31.4 81.4 





1 Test A indicates conditions when no effort toward economy was made, whilk 
Tests B and C show gradual improvement under an economy campaign. In al 
three cases maximum possible capacity was striven for. 


TABLE 


4 IDEAL BOILER AND FURNACE PERFORMANCE 
Kind of fuel s@adian ‘ 


Bituminous coa 


Heat value of fuel, B.t.u. per Ib 12000 
Moisture of fuel, per cent 10 
Hydrogen in fuel, per cent 3.5 


Theoretical air per lb., Ib.... ; : 8.98 
Excess air, per cent ae : : ‘ 5 


Actual air per lb., Ib can ime 10.338 
Flue-gas temperature, deg. fahr... 220 
HEAT BALANCE Per cent 
Loss due to dry chimney gas................. 3.15 
Loss due to moisture from H20................ 2.85 
Loss due to moisture in coal and air............ 1.00 
ee ee ee ND Oe ne eve censeneeuneve 1.00 
Loss due to incomplete combustion............ 0.00 
Loss due to radiation and conduction... 2.00 
DO a 10.00 
Boiler efficiency....... .00 
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This ideal or 90 per cent boiler and furnace efficiency has been 
attained only once, and then by Henry Kreisinger and John Blizard 
at the Lakeside Station of the Milwaukee Electric Railway & 
Light Co 


FUELS 


With a suitable installation, almost as high an efficiency will be 
obtained with low- as with high-grade fuels. The only real obstacle 
to this ts the tendency toward a greater ashpit loss with lower- 
grade fuels. 

As a rule low-grade fuel should be burned close to the mines and 
higher-grade fuel transported. Freight to distant points should 
not be compared on a tonnage but on a heat-value basis. The cost of 
fuel also should be based on heat value rather than on the weight. 


COMBUSTION 


There are several reasons why properly proportioned furnaces 
with ample combustion space are necessary, the most important 
being the prevention of escape of unburned gas and formation of 
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Firur-Gas TeMPERATURES REPRESENTATIVE OF Goop AND Bap 


ResuLtTs 
t, the possibility of operating with the least amount of excess 
without incomplete combustion, and the prevention of flame 
trance among the boiler flues. This last is necessary to obtain 
Vv flue-gas temperatures and will be considered under that head. 
furnace volumes vary from 1 cu. ft. per lb. of coal burned per 
lown to less than 0.1 cu. ft. in some cases. The lower amounts, 
course, do not represent the entire combustion space because 
mbustion under such conditions extends among the tubes, at 
nes for a considerable distance, but this is not what is to be de- 
d. The larger amounts are used with powdered fuel and are 
essary because the solid particles burning are relatively large 
d require a larger combustion chamber for their gasification and 
mbustion than is the case when gasification, and to a certain ex- 
‘ent mixing with air, takes place on a grate. 
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~i 
t 


The aim is to have the gas completely burned and no flame enter- 
ing the first tube 


pass. To accomplish this, more than mere 
furnace volume is necessary. There are such things 
and ineffective combustion space 


as effective 


Ixcess AIR 


The largest preventable loss in boiler plants is that caused by 
excess air. Determination of this loss by the measure of the CO, 





and flue-gas temperature has achieved considerable popularity. 
oo € 
525 Deg Fa 
4a e 30 Deg nodal 
st 10 Deg. Fah 
00 Deg Fa 
| Unt aL Gas-FLow Distrrit Tn HA l 
Where such popularity has been attained, the trouble is, however, 


that quite generally there is satisfaction if the fuel is burned with 100 
per cent excess air, and even in well-operated plants no better 


results are obtained on the average. This is because of the tendency 
of many an engineer to assume statements as correct without suffi- 
cient consideration. With the large combustion chambers coming 
in vogue nowadays the old assumption that 10 or 12 per cent CO, 
is all that pays becomes obsolete. If we design our furnaces so 
that flame terminates before gas enters the tubes or soon there- 
after and with the boiler heating surface so exposed that the maxti- 
heat is radiated to it, then the 
is the burning of the fuel with 15 o1 


and the CO 


mum amount ol standard of good 


performance it the very most 


maintained should be around 


25 per cent of excess ir. | 


16 per cent 


The point at which excess air enters in very important and should 
| hoiler-test data are recorded. 


be given greater prominence when 
\t present during a test we tend to be primarily concerned with 


t 
what occurs on the ends; that is, in the furnace and uptake, and 


few, if anv, observations are taken and records made of what occurs 


between these points. Such items as point if flame termination, 


which is a 
, and temperature drop at various points 
through the settings, should be carefully recorded and interpreted; 


relative amount of oxygen, carbon dioxide percentage 
true measure of excess air) 
the nit will be possible to really compare the performance of one 
boiler with another, which can hardly be properly accomplished with 
the data now commonly obtained. 

\ somewhat overlooked but also very important factor affecting 
The percentage of CO, may 
fluctuate during the day from high to low, but if for the whole day 
a 10 per cent average 1s taken, it will be found that for a number of 
reasons the efficiency will not be nearly so good as when 10 per cent 
Therefore the 
is an improper measure of the loss, but at the same time is a good 


boiler plant economy is “constancy.” 


of CO, is constantly maintained. average COs, 


indicator ol conditions. 


improper 
Heat TRANSFER AND FLUE-Gas TEMPERATURI 


The temperature of the escaping products of combustion de- 
termines fuel loss to a great extent, but what is low and what is 
high flue-gas temperature? The lack of a suitable measure and 
standard has in the past prevented proper comparison of results 
and has also caused a certain lack of incentive for improvement. 
The writer, in his effort to evolve a measure, has drawn Fig. | 
based on 150 different boiler tests. Each dot represents the average 
flue-gas temperature at the average rating developed in each test. 
The space is divided into sections varying from exceptionally 
good to exceptionally bad results, with the slope of the line following 
as closely as possible the increase of flue-gas temperature with the 
increase of boiler output of a number of boiler-test series. 
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To absorb the heat, it is necessary to bring the gas in contact 
with the heating surface. This some boilers do imperfectly. 
If the surface is clean everything depends upon gas velocity and 
distribution. Fig. 2 shows what happens under certain conditions. 
In the dead spaces temperatures as low as 380 deg. fahr. were 
recorded when the flue-gas temperature was 680 deg. fahr. The 
gas has the tendency to take the shortest cut, a great deal like a 
stream of water; in fact, much might be learned from the study of 
water stream flow which could be applied very profitably to boiler- 
pass design. 

Fig. 3 was drawn as an effort to show how boiler-heat transfer 
varies according to different influencing factors. This chart is 
interesting from many angles and while not exactly correct for all 
conditions, it is sufficiently so to permit its use The chart is 
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Fic. 3 Borter Heat-TrRANSFER VARIATION UNDER DIFFERENT Con- 
DITIONS 


Based on 365 deg. fahr. steam temperature. 


based on the theory that from the actual heat-transfer standpoint 
we are not concerned with what the furnace temperature is, but 
only with the maximum theoretical temperature that would have 
existed had there been no absorption of heat in the furnace. If 
the boiler absorbed no heat from the furnace, the theoretical 
temperature corresponding to CO, would be obtained very nearly. 
According to this theory, if COs, flue-gas temperature, and rating 
at which boiler is operated are known, heat transfer can be de- 
termined with the aid of the char‘. 

Fig. 4 demonstrates that with 140 lb. boiler pressure, from 14 
to 25 per cent of the total heat used to generate steam is required 
just to heat the feedwater 350 deg. fahr. It also shows how the 
necessary boiler and economizer surface varies with different 
temperatures of feedwater and that the total boiler and econo- 
mizer surface is less than the necesary surface of the boiler only 
without economizer. For maximum economy, counter-current 
heat-flow effect must be employed in boiler plants. 

Economizers pay under almost any conditions if they are installed 
correctly, especially if we take into consideration that they replace 
more than their own amount of boiler surface. It should be general 
practice to install smaller boilers which may be forced to greater 
overloads and the consequently high flue-gas temperatures reduced 
in economizers. Water should always enter boilers at above 
325 deg. fahr. In fact, it is the approach of feedwater temperature 
to steam temperature in the boiler that is a measure of fuel loss 
resulting from not employing at all or not to full enough extent the 
principle of counter-current heat flow. Fig. 5 applies when there 
is sufficient heat in the flue gas to heat the water to the temperature 
of the steam, giving the fuel loss for whatever temperature of water 
enters the boiler. With this chart, it is possible to tell not only 
what good a certain economizer installation accomplishes but also 
what good it does not accomplish. 


BorLer Capacity 
When boiler capacity is increased by the burning of more fuel, 
the following either does or may occur: 
1 Temperature in combustion chamber increases 


2 Temperature of gas throughout boiler setting increases 
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3 Temperature difference between water in boiler and gas 
surrounding tubes and drums increases 

4 Gas velocity increases 

5 Heat absorption by radiation increases owing to higher 
furnace temperature 

6 Heat absorption by convection increases owing to higher 

gas velocity and higher temperature difference 











7 Flue-gas temperature increases 
8 Dead spaces become more active 
9 Incomplete combustion increases 
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This figure applies only when water could be preheated by waste heat 
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) Fuel loss resulting from air in leakage and _ radiation 
expressed as a percentage of total decreases 
11 Excess air decreases 
12 Fireman’s attention usually increases 
13. Return received from investment increases. 

There are several factors in this list that counteract each other 
some increasing and others reducing efficiency, but as a balance, 
within limitations, increased boiler capacity is more economical, 
especially when the installation is correctly made. 

It is the writer’s experience that the very large majority of plants 
possess and operate too many boilers, at times twice as many as 
necessary. The cry is, “Give us plenty of boilers,” and the result 
is waste in investment and waste in operation. 

Since high boiler efficiency at low ratings is more difficult to 
obtain than at high ratings, it follows that owing to this and also for 


(Continued on page 726) 
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Fuel Saving in Relation to Capital Necessary 
Investigation Shows Economy Resulting From Use of Efficiency Equipment—Concrete Illustrations 
Given in Support of the Theory Discussed 
By JOSEPH HARRINGTON,' CHICAGO, ILI 


™MOMETHING definite and reliable in the wav of information 
N for the enlightenment and guidance of the prospective investor 


in efficr ney ¢ julpment seems to be needed, and the obje ct 


| this paper is to provide evidence to support the rather general 


inderstanding that it pays to economize. The author’s original 
pinion Was that there would be no difficulty in obtaining an abund- 


nce of first-hand information from engineers and owners who have 


ecently installed efficiency equipment. These men invariably 


xpress satisfaction with the outcome of their endeavors, and it wa 


ought that a compilation of such’ evidence would be the best 
ssible manner of presenting this subject to the public 


In furtherance of this idea, numerous letters were written to 


nsulting engineers, chief engineers of power plants, and owners 


tating the desire of the author to secure such data. In all cases, 


ith about three exceptions, the replies were similar, and to the 


ect that, while they had done this class of work, they had no 


ords or data on which to base any figures, and they were there- 
re unable to’ provide the information requested. This in itsell 


ems to be a fitting subject for serious thought 


I:ngineers in general are supposed to work along lines of pre- 
ion and not guesswork, and it seems rather like an unfavorable 
nmentary on the profession, as a whole, to state that less than 
e per cent of those corresponded with were able to furnish any 


ita at all. It seems necessary, therefore, to draw upon the ex- 


rience of the few hav ing such data and let these speci ¢ instances 


rm the starting point for what is hoped will develop into a strong 


dy of te stimony in favor of efficient methods. 
Let me first present a theoretical discussion which forms, in all 
es, the nucleus of the whole matter. Consider a unit of 500 
to be operated at 200 per cent of rating over a 10-hr. manu- 
turing period with coal used for starting and banking, which 
gs up the total coal to the equivalent of 12 hr. at double rating 
then requires 12,000 boiler hp-hr. per day, which, at 4 1b. per 
r.,amounts to 48,000 |b., or 24 tons of coal Now, assume that 
more efficient equipment will either utilize an equal tonnag 
grade of coal costing one dollar less per ton, o1 by an increase 
liciency reduce the amount of coal actually used by an amount 
h is the virtual equivalent of the one-dollar differential. We 
t, then, with either a direct decrease in coal cost or an efficiency 
i icing a differential or saving of one dollar per ton Twenty - 
tons at one dollar would provide a net saving of $24 per day. 
ww, the investment necessary to save this amount, we will 
made up as follows: 


One mechanical stoker $5000 

ans and installation cost in excess of equivalent 
hand-fired setting 2000 
Total apy a Aa $7000 


is amount of $7000 divided by 24, gives 292 days as the time 
ured for completely recovering the initial investment. This 
pproximately the number of working days in one year, so that 
is case, it could be stated that the investment provided a return 
100 per cent per annum. Should there be a greater or less 
rential in the price of coal or in the efficiency, this figure must 
modified accordingly, or if there is a greater cost initially, 
returns would be correspondingly diminished; but assuming 
this is substantially correct, the dividends are of such mag- 
le as to overshadow any other form of investment other than 
ng the money or striking oil. It can be reduced to one-half 
e-third of this figure, and still loom up as a phenomenal return 
ny concern, however prosperous. It is more than improbable 


' Vice-President, James A. Brady Foundry Co. Mem. Am.Soc.M.E. 
‘or presentation at the Annual Meeting, New York, December 5 to 9, 


of Tue American Socrery oF MecHanicaL En@rneers. Copies 
paper may be obtained gratis upon application. All papers are 
ect to revision. 
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Fig.1 Errectr or CAMPAIGN To Cut Coat Cost 


22, 1916, issue of Power. Two of the resulting curves are shown in 
Hig. 1. In this case there were four 500-hp. boilers installed, re- 
placing older water-tube boilers which were also fired with the same 
make of stoker. With the same stoker, the same fuel, and similar 
boilers, the savings may very definitely be attributed to the greater 
efficiency secured by the then more modern setting. Not only 
was the furnace better proportioned and much more ample, but 
efficiency equipment was installed, such as gas-analysis recorders, 
draft gages, recording thermometers, feedwater heaters, and coal- 
weighing equipment. A simple system was developed for watching 
the indications of these instruments and drawing therefrom the 
logical deductions. In this particular instance, the new equipment 
actually paid for itself in a little over a year’s time. It will be 
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observed that the coal cost per kw-hr. was just about cut in two. 

During the summer of 1919 the Armour Institute of Technology 
made a change in their mechanical stokers from the old-style 
chain grate to the new traveling grate, boiler and other conditions 
remaining exactly the same. The modern stoker had a better 
grate ratio (70 sq. ft. grate surface as against 90 sq. ft.) and was 
designed to be more efficient at the lower ratings which occurred 
during the major portion of the year. Only for about two months 
in the year was the boiler worked up to anywhere near its capacity. 
Natural draft was used throughout this period—chimney 175 ft. 
high. The average pressure was 100 lb. gage and the average 
feedwater 198 deg. fahr. The remarkable result of this change is 
best shown in the curves in Fig. 2. furnished by Professor ( rebharat, 
and in the accompanying data in Table 1. Owing to the fact 
that no change was made in this case other than the stokers, we can 
safely attribute the improvement to the improvement in the stoker. 

Figuring on the basis of Carterville, Ill., No. 3 washed nut coal 
at $5.67 per ton delivered to the boiler-room floor, an annual 
gross saving of $1553.58 was realized on the total saving of 274 
tons of coal. The average cost of repairs to date is $50. The 
approximate price of the new stoker was $3500 and the installation 


verage Equivalent E\ 
Pound of Coal as 
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Fic. 2 AVERAGE MontTHiy Evaporation, 350-np. Stirutinc BoiLer, 
ARMOUR INSTITUTE OF TECHNOLOGY, CHICAGO 


cost $1000, making a total of $4500. Thereturnon the investment 
is therefore 33.3 per cent. 


TABLE 1 SAVINGS OBTAINED BY USE OF NEW STOKER 


Average Evaporation Saving in Coal 


Old New Tons burned Tons required Tons 
Stoker Stoker? New Stoker? Old Stoker Saved 
A B G D ‘ 
June-Au 6.5 acm s4 110 26 
Sept 5.5 7.2 85 111 26 
Oct ee 8.0 248 276 28 
Nov 7.5 et 335 366 31 
Dec 7.8 8.3 463 493 30 
Jan 7.9 8.2 543 554 20 
Feb 7.9 8.2 529 549 20 
Mar 7.6 8.2 413 445 32 
Apr c.2 8.0 253 282 29 
May 6.9 7.9 218 250 32 
3162 3436 274 

June 1914 to June 1919 D = CXB)AA 

? June 1920 to June 1921 ‘fy D— ( 


\ third instance of a quite different nature is exemplified by the 
work of Neiler, Rich & Co. at the University of Chicago during 
the past season. The boiler room here consists of a number of 
72-in. by 18-ft. horizontal return tubular boilers, stoker-fired, and 
using the usual run of bituminous coal that comes into the Chicago 
market. Considerable difficulty was experienced in carrying the 
1919-1920 load on twenty boilers. Neiler, Rich & Co. undertook to 
keep this plant in operating condition until a new plant could be 
completed, so that what was done was merely for the purpose of 
keeping things going until that time, and not with the idea of a 
permanent improvement. No attempt was made to change 
any of the equipment, but it was found that the draft loss due 
to circuitous gas passages was very great, providing insufficient 
furnace draft. The combustion chamber was entirely too small, 
so that attention was given to improving these conditions. 


By a change in the brickwork surrounding the boiler, both 
of these improvements were accomplished. Examining the boilers, 
it was found that there was insufficent circulating space between 
the tubes; this was corrected by removing one of the center rows 
and several tubes at the sides, which too closely approached the 
shell. These changes provided circulating space for the downward 
and upward flow of the water. 

Apart from patching up the brickwork, covering pipe lines, ete., 
nothing else was done; but it was found that these changes enabled 
the engineer to carry a somewhat increased load on fourteen boilers 
The same coal was used, and the same chimney and breeching connec- 
tions were retained, so that in this instance the economies are 
properly credited to improved boiler circulation, furnace draft, 
and combustion space. The coal saving is not proportional to the 
number of boilers used, because the better circulation in the boiler 
enabled higher capacities to be earried Very aecurate figures 
are not available in this instance, but it is beyond controversy 
that the cost 
fuel saving, within the period of two heating seasons 


f the improvements made will be covered by the 


BOILER-PLANT EFFICIENCY 


(Continued from page 724) 


investment reasons, boilers should be installed designed for high 
overloads and high and constant efficiency over a considerable 
capacity range. Especially in plants where load varies a great 
deal the boilers should be able to take the peaks; even if these peak 
loads are somewhat uneconomical they are to be preferred to boilers 
loafing the greater part of the time. As a rule good boilers, well 
installed, should be operated at between 150 and 200 per cent of 
rating, and when a peak is of short duration 300 per cent of rating 
is permissible. Ratings below 150 per cent should not be permitted 
except under unavoidable circumstances. 


FEATURES OF AN IDEAL BorLer INSTALLATION 


It may appear to some that the boiler with its appurtenances 
has been developed to what might be called the limiting point; 
this, however, is not so. There remains an immense field for 
experimental research to obtain the necessary data for boiler con- 
struction. 

The ideal boiler installation of today should emb« ly the following 
features: 

1 A construction permitting counterflow where flue gas will 
heat the feedwater for the boiler which will enter the 
boiler at as nearly the steam temperature as load fluctua- 
tions will permit 

2 A combustion chamber sufficiently large and effective 
throughout to prevent the entrance of any flame among 
the tubes, thus assuring complete combustion, absence 
of soot, and proper cooling of the gas 

3 Boiler passes which will be effective throughout without 
dead spaces where there is no gas flow or only little, and 
in which the draft drop will be the minimum corresponding 
to gas velocity. The gas velocity will be the highest 
permissible by the cost of producing this velocity 

t Fuel resistance will be overcome by forced drait 

5 The relative location of fire bed and boiler-heating surfac 
is to be such that the maximum possible amount of radiant 
heat will be transmitted to tlie boiler surface consistent 
with complete combustion 

6 Tight boiler walls properly insulated, probably an ait 
jacketed furnace, the air from which will be injected ove 
the fire bed at high velocity to aid mixing effect or passed 
through the grate in the ordinary way 
A stoker permitting combustion with no more than 1/ 
to 25 per cent excess air, no more than 1.2 per cent un- 
burned carbon in ashpit, no deposit of slag on the tubes 
and these conditions maintained at low and also at reason 
ably high ratings 

8 Scale deposit in the boilers prevented by specially con 
structed self-cleaning boiler, external chemical treat 
ment of feedwater, use of distilled makeup water, filterin; 
of the water in the boiler by recirculation or by a combi 
nation of these methods. 
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Control of Centrifugal Casting by Calculation 


By ROBERT | 


In the application of various methods of centrifugal casting there arises 
frequently the question of the influence of speed of rotation upon the shape 
or characteristics of the casting. This is particularly true if the axis of 
rotation is not in a horizontal plane, in which case the effect of any change 
in speed of rotation or in inclination of the axis is immediately felt, since 
eoery such change is accompanied by a corresponding modification in the 
paraboloidal shape of the bore of the casting. For certain classes of work 
adoantage is taken of this fact to produce centrifugal castings of more or 
less tapering shape, instead of cylindrical as ordinarily made, an instance 
in point being the production of cast tubes for submarine periscopes 

This paper analyzes the controlling factors, witha view first of setting 
down the definite mathematical relations between them, and secondly so 
expressing these relations as to make them useful both in the design of 
machines for casting and in the operation of such machines 

As a basis for this analysis there are selected several processes which have 
long been on record in the U.S. Patent Office, and an examination is made of 
the forces brought into effect when these processes are carried out. E-quations 
and formulas are deduced which cover the general case and which can accord 
ingly be used for the solution of any particular case; these are so arranged 
as to fit them for practical everyday use, and illustrations of their applica 


tion are given 


MENTRIFUGAL casting, as here dealt with, concerns con- 


cen methods or those wherein the ax f rotation lies wit 
i the casting, ina central p { As the ting operat 
‘ e carried out in a horizontal, a ve il, o1 inclined p 
tic methods of casting fall 1 irall o three corresponding 
livision 
I mplest, oldest and commonest method of making cen- 
trifugal castings, and the one which produces by far the greatest 
tonnage, is with the axis of rotation lying ina horizontal plane. The 
fluid material, such as molten metal, is introduced into a horizontally 
ounted rotating mold, over the interior surface of which the mate- 
il becomes spread out by the action of centrifugal force. When 
lidification has taken 


place there is obtained a casting whos 
formation is a reproduction of the internal shape of th 
ld, and whose inner surface is cylindrical and symmetrical about 
e axis of rotation. This process has been experimented with for 
hundred years or more, has been the subject of numerous patents 
r nearly as long, and has long been in commercial use in this and 
other countries 
Vertical casting also has been practiced for a long time, but in 
application has not found nearly so broad a field as has the hori- 
ntal method Here again the method consists essentially ol 
troducing molten metal or other fluid material into a rotating, but 
this case vertically mounted, mold. Instead of forming a cylin- 
il inner surface, as in horizontal work, the metal here takes a 
vl-shaped form; the shape of this curve is that of a paraboloid 
t revolution, and the higher the speed of rotation, the more nearly 
rallel will the sides of the paraboloid become. If the speed 1s 
t relatively low the resulting casting will be only moderately 
owed out, or dish-shaped, and with intermediate speeds inter- 
liate results will be obtained. 
If the axis of rotation be inclined, a casting with a more or less 
wl-shaped interior will result, and here too, by properly adjusting 
speed, the bore of the casting may be made to approximate 
her the near-cylindrical or the bowl or dish shape. Mathemati- 
ly considered, the inclined axis opens to us the general case, a 
centric centrifugal casting made in any position; the horizontal 
| vertical positions are special cases at the two limiting extremes 
the general proposition. 


CASTINGS WITH PARABOLOIDAL BorES 


‘he production of castings with paraboloidal bores by use of 

lined or vertical methods is covered in a number of patents ex- 

' Metallurgist, Monel Metal Products Corporation. 

For presentation at the Annual Meeting, New York, December 5 to 10, 
1921, of Toe AMERICAN Society OF MECHANICAL ENGINEERS. 


The paper is 
re printed in abstract form and advance copies of the complete paper may 
be obtained gratis upon application. All papers are subject to revision. 
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I 


finished bore is to be the 


, 
i 
frustum of a cone. The specific purpose 
for which this control was devised and used was the production of 
hollow tapering brass castings about 6 in. in diameter and upward of 
20 it. long ior submarine-pe riscope tubes However, as the soju- 
tion is here worked out for the general case, it may be used to de 
termine conditions for making concentric centrifugal castings of 
any size and in any position. Owing to the simplicity in priaciplk 
of horizontal casting, it finds but little application there; inclined 
casting, however, is not so self-evident in principle, and really 
ful in 
connection with large work where cut-and-try methods are ruinous 


requires this exact means of control which is especially us: 


and where dependable data must be at hand before adequate speci- 
fications can be drawn for equipment, or intelligent plans made for 
its use 

It can be shown that the bore of a casting made with axis inclined 
is paraboloidal, and that the equation of the parabola has the form 
r ay*, with the axis of X coinciding with the axis of the casting 
and with the vertex at the origin. The coefficient a has the value 
a = 0.61463 (R*/sin a), where Ris the revolutions per second and 
a is the angle of inclination of the axis. Another value for the 
coefficient a is found to be a = L/(y22?— y,"), where ye and y; are 
any two radii (in feet) of the bore, and L the axial distance (in feet 
between them. 

PRODUCTION OF A GIVEN CASTING 


Suppose now it is desired to produce a rough casting which will 
allow of machining to the shape and dimensions shown in cross- 
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section in Fig. 1. Allowing finish on the various diameters and 
extra length for cropping, the rough casting to be obtained, with its 
dimensions, may be taken as shown in cross-section in Fig. 2, which 
also illustrates where the parabola will be located with respect to 
the casting. 

Taking the radius of the large end of the rough casting as y2 and 
the radius of the small end as #, the equation of the parabola which 
will generate the required bore is found to be x 121 y?. 

At this point it is well to determine the speed range within which 
the parabola x 121 y? may be produced. From the equivalent 
expressions for the coefficient a it is seen that for every assigned 
value of inclination @ there will be a corresponding value for R, the 
speed of rotation. In the example before us the highest speed that 
may be used is found by assigning the values a = 121 and a = 90 
deg., which makes R = 14 revolutions per second or 840 r.p.m., 
for the mold vertically placed. 

lor a very elongated parabola, owing to the high value of the 
coefficient a the speed corresponding to vertical or steeply inclined 
positions may come out so high as to show at once that only moder- 
ate values of a should be selected if it is desired to avoid excessive 
speeds of rotation. 

The lower limit of speed may be found, theoretically, at the 


, 


1.8 a 





Le 10-6 ~ 


Fic. 2 RovuGH CENTRIFUGAL CASTING FOR MACHINING TO DIMENSIONS 
SHOWN IN Fie 1 


least inclination whose corresponding speed value is just sufficient 
to carry the metal around in the mold. This theoretical lower 
limit need not be solved for, however, as requirements of practice 
naturally demand a higher value, determined experimentally or in 
regular operation. If we assume that the lowest practical speed 
for a casting of this type has been set at 400 r.p.m. we may then use 
the values a = 121 and R = 400/60 = 6.67, getting thereby the 
value a = 13 deg. inclination. For every value between 13 and 90 
deg. there may be found in similar fashion a corresponding speed 
value lving between 400 and 840 r.p.m., and every correlated pair 
will produce identically the same shape of casting. (This suggests 
the somewhat odd conception of the possibility of a rotating mold 
waving irregularly about during the casting operation without 
detriment to the shape of the casting, provided only that the rota- 
tion be accelerated or retarded in harmony with the gyrations of 
the apparatus.) It may happen, in case the coefficient a has a low 
value, that the lowest speed permitted by requirements of practice 
can be attained or approached only by use of the highest speed 
allowed by the equation of the bore, i.e., by using the vertical posi- 
tion; a good example of this may be found in the Huth patent. 

From the foregoing will be seen the utility of these calculations 
in the design of equipment. By ascertaining the equation of the 
parabola that will give to the bore the desired shape, and then by 
assigning the desired speed or range of speeds of rotation there may 
be obtained immediately the angle or the range of inclination of 
axis, which must be known before plans for the casting equipment 
can be laid out. Conversely, having given the range of speed and 
the range of inclination of any machine, it is then possible to ascer- 
tain whether any particular piece of work will fall within those 
limits. 

Weicat or Merat Requirep 


Having found the relations between inclination and speed, 


it is convenient to find the weight of metal needed to form the 
casting. This is done by taking the difference between the volume 
of the mold (frustum of a cone) and the volume of the bore (frustum 
of a paraboloid) and applying to it the per-unit weight for the metal 
used. For the case in hand the volume is thus found to be, by 
well-known formulas, 2.42 cu. ft., which, if the metal weigh 500 Ib. 
per cu. ft., indicates 1210 lb. as the weight needed to make the 
given casting. Shrinkage may be allowed for in the per-unit weight 
used. In this connection it is worth while noting that no matter 
what be the per-unit weight of the material, the control equations 
are not changed; conditions relating speed, inclination, and shape 
of bore are the same whether for lead or for aluminum. 

As in other matters, many specific cases will be found to have 
features peculiar to themselves for which special provision must be 
made. For instance, after ascertaining the equation of the parab- 
ola that would fit in with the rough inside diameters assigned in 
lig. 2, it would be desirable to find out whether the bore as cast 
would encroach at any point upon the thickness of extra metal need- 
ed for inside finish, owing to the bulging shape of the sides of the 
parabola. In some cases these factors can be taken care of without 
calculation, in others it may be necessary to determine the diam- 
eters of the rough bore at certain points, or to solve by familiar 
methods for the slope of the curve (for parabola of form r= ay? 
the slope is 1/2 ¥(ar) or 1/2 ay), to compare this slope with the 
shape of the finished bore at and near the point underexamination and 
then to modify the parabola accordingly if necessary. To illus- 
trate, the slope of the wall of the finished casting (Fig. 1), is 
'/(10 —6)/120 or 0.0167, corresponding to 0 deg. 57 min., while the 
slope of the parabola at the large end of the casting, where y has 
been found to be 0.3125 is 1/(2 * 121. & 0.3125) or 0.0132, corres- 
ponding to 0 deg. 46 min., which being less indicates that there 
will be at least some encroachment of the kind mentioned. By 
investigating the amount and the location of this encroachment 
by a side calculation, it will be found that there remains a finish 
of 7/,. in. on the inside diameter at the most critical point. If this 
finish is not enough, the lack is made up by taking a smaller inside 
diameter for either end or for both ends of the rough casting and 
recomputing the parabola. 


APPLICATION OF CALCULATIONS TO LONG TUBES 


Another use to which these calculations could be put is to con- 
trol the casting of long cylindrical tubes of small diameter, in which 
there might be some likelihood of the metal not reaching evenly 
to the far end of the mold before freezing. In cases like this it is 
evident that the cylindrical shape could be approximated by setting 
the mold at a slight inclination and driving it at first, during intro- 
duction of the metal, at a speed relatively low, thus giving the 
metal a chance to flow downward, then increasing the speed so as 
to obtain the near-cylindrical shape. This plan is closely equiva- 
lent to the mode of operation in a number of old patents, among 
them 648,601, Stridsberg, year 1900. By calculating the shape of 
the bore for the several speeds used this kind of control could be 
developed quite satisfactorily. Speed requirements for the verti- 
cal casting of near-cylindrical shapes may be calculated in a similar 
way. No illustrations are needed here because the computations 
are similar to those already described, differing only in their appli- 
cation. 


REGULATION OF SPEED OR OF CENTPIFUGAL ForcE 


Reference was made to the fact that calculation of the theo- 
retical lower limit of speed was made unnecessary by reason that 
requirements of practice demand a higher value. By this is sug- 
gested a question upon which there has been a little difference of 
opinion among various operators of centrifugal casting processes, 
and since it directly concerns the subject of control a brief analysis 
of it here should not be out of place. Let us say that in order not 
to rotate the mold so slowly as to run the risk of spoiling the casting, 
a certain speed of rotation has been settled upon and accepted as 
the most favorable one for castings of a certain diameter. It seems 
pretty well agreed that having been determined for one diameter, 
this favorable speed condition should be extended, if possibie, for 
the sake of uniformity in practice, to cover other diameters. In 
the main, two different means have been adopted in the effort to 

(Continued on page 730) 
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Avoidable Waste in Locomotive Operation as 
Affected by Design 


By JAMES 


The best way to overcome waste in locomotive operation is to design the 
locomotive in the first place so tha! it will fulfill the efficiency requirements 
of 

1 A drawbar horsepower for the minimum amount of fuel 

2 A drawbar horsepower for the minimum amount of weight of loco 
motive and tender 

3 A drawbar horsepower for the minimum cost of repairs. 

Fuel economy is effected by firebrick arches, superheaters, feedwater 
heaters, generous steam spaces, automatic stokers, etc. Minimum weight 
is secured by careful design of the machinery parts, use of special materials, 
Minimum cost of 
repairs is dependent on the use of as few bolted parts as possible, accessibility 
of parts, 


use of the independent booster for special grades. 
removability, and interchangeability. Standard replacement 
parts can be secured from builders. 

Much waste in locomotive operation can be avoided by making a careful 
study of present motive-power equipment, modernizing it where necessary, 
or replacing it by new equipment. 


T SEEMS 
structive standpoint of 


the con- 
good 
actual service, 
rather than to attempt to point out the defects in locomotives 
which do not show maximum efficiency. If any power plant 
or engine is not properly proportioned for the work it has to do, 
the most expert skill in operation can reduce only in part the waste 
resulting from having such equipment in service 


advisable to consider this subject from 
what 


as demonstrated by locomotives in 


indicating constitutes 


design 


First, considering the design of steam locomotives from the stand- 
point of new equipment, when a railroad company is in the market 
for new locomotives its requirements may be met sometimes 
by duplicating locomotives in service on their road, but adding 
newly developed attachments which make for increased efficiency 
ind economy. More frequently, however, it will be found that 
nereased traffic, change from wooden to steel cars, improvement 
track, roadbed and bridges, ete., will justify and make advisable 


ie adoption of locomotives of a larger and more powerful type. 


Then careful consideration must be given to service requirements 
maximum loads to be 
roportion of loaded to train, 
inning time over divisions, maximum allowable load per axle, 


hauled, capacity of cars, approximate 


empty cars per grades, curves, 


ition of coal chutes and water tanks, clearances, conditions under 
ic] 


the service 


trains must be started, and any other special requirements 


Having determined the drawbar pull necessary, it remains to 
design a locomotive that will have the following 
equirements: 


\ drawbar horsepower for the minimum amount of fuel 


efficiency 


) 


\ drawbar horsepower for the minimum amount of weight 
of locomotive and tender 
\ drawbar horespower for the minimum cost of repairs. 


Fuet Economy 


a sectional brick 
h in the firebox and a fire-tube superheater should be applied as a 
ins of saving fuel inany class of service. A sectional brick arch 
low in first cost, easily applied and easily renewed. It usually 
complishes a fuel saving of from 10 to 12 per cent in coal-burning 


\s standard practice in modern locomotives, 


ines, and about 5 per cent in oil-burning engines. 

Che very general use of superheaters has gradually brought 
out improved conditions of cylinder lubrication which now make 
possible and desirable for the greatest economy to use a high 
rree of superheat, 250 to 300 deg. now being considered the best 
ictice. A saving of 25 to 30 per cent can be obtained. 


Estimating Engineer, American Locomotive Company. Mem. Am. 
M.E. 
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considerable, but the ect « { ; 
id from fuel ecor m will be ‘ ‘ 
hanes ch roe 
The geT) il roportior the hy , 
( id ratior lor the bes | t}, | , P th 
of the boiler tube hould be approximately within the lowing 
limit 
size of tube, in Distance ove r eet 
~ IS it. Oin. to 19 Ou 
2*/4 22 it. 6 in. to 24 ft. 61 
- 28 ft. 0 in. to 30 ft. O in 
lor many designs of locomotives, a combustion chamber can be 


provided, and this will help further in the economical produc tion 


of steam. A generous steam space should be provided, and the 
throttle designed and located to secure dry steam. The evaporative 
capacity of the boiler should be as nearly 100 per cent of the maxi- 
mum steam requirements of the cylinders as the type of locomotive 
will permit Based on 100-per cent boiler, the grate area should be 
sufhcient to prevent the maximum coal consumption per sq. ft. 
of grate per hr. from exceeding, for bituminous coal, 120 lb., and 
for anthracite coal, 55 to 70 lb., depending on size 

When the total coal consumption exceeds 6000 lb. per hr., it is 
generally necessary to apply an automatic stoker. These have now 
heen so adapted to locomotive requirements that a properly de- 
signed stoker will show economy over hand firing, aside from the 
necessity of its use on account of the coal consumption being greater 
than the physical capacity of one fireman if the boiler were hand- 
fired. 

The arrangement of deflector plates and netting in the smoke- 
box should be carefully adapted to the fuel and combustion con- 
ditions, to provide minimum fuel waste and minimum back pressure 
in the cylinder-exhaust passages with proper provision against 
fire hazards which might obtain by the throwing of sparks 

The boiler being designed 
it Is 


to produce steam at a minimum cost, 


now necessary to design the engine to use this steam with 


Maximum economy 
the drivers should be 
as will develop maximum horsepower at the ruling speeds 
train The greatest 


The evlinder proportions and diameter of 
such 
for movements horsepower of locomotive 
cylinders will usually be developed within a piston speed ranging 
from 700 to 1000 ft. per min. Therefore, if other traffic conditions 
will permit, the operation of trains within these limits should show 
the greatest operating economy 


MinimuM Weicur or Morive-PowEer EQUIPMEN’ 


The weight on the locomotive drivers 


rives 


independent of other factors. of 22 Ib per ton 


an engine iriction, 
The desirability of 
avoiding excess weight on the drivers from this standpoint alone is 
therefore readily apparent. When the type of engine will permit, 
this weight should not exceed what is necessary to give a satisfactory 
factor of adhesion; this is usually 4'/, times the maximum tractive 
power. All weight in excess of this and all other excess weight 
and excess tender weight should be eliminated, as far as this can be 
done without detriment to the design of engine and tender. This 
applies with particular force to the machinery parts of the engine, 
especially those parts which affect the counterbalance. All saving 
in weight in these parts usually produces a similar saving in counter- 
balance weights and a reduction in the dynamic augment, which is 
very desirable from the standpoint of track and roadbed main- 
tenance. 

The use of special materials to keep down weight is often amply 
justified if repair parts can be obtained promptly when required. 
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This, in the past, has often been the cause of delay, but it ean be 
guarded against by carrying a few spare parts in stock ready for 
High-tensile alloy steel can frequently be used to ad- 
vantage for driving axles, crank pins, main and side rods, piston 


renewals. 


rods, ete 

Occasional steep grades or hard starting conditions at stations 
may cut down the hauling capacity of locomotives over a division 
to a serious extent. In such eases, the utilization of the weight 
on trailer trucks for additional tractive power in starting and at slow 
speeds may increase the capacity of the locomotive from 10 to 25 
per cent; depending on the number of driving wheels and working 
pressure It has been demonstrated that a separate steam engine or 
booster Ferre d to the trailing axle will vive this additional traction. 
and that it can be cut in or cut out very satisfactorily as oecasion 
may require. 

This is an item in economical operation worthy of consideration 
where hauling capacity is restricted by such limitations, and the 
use of an independent booster mav often permit the satisfactory 
operation of considerably lighter locomotives for service of this 
character. 

Within the limits of this paper, only the major features of design 
can be outlined briefly, and only such devices as have been carefully 
tried out and are in successful operation are cited. The writer 
believes the savings mentioned are well within what may be ob- 
tained in practice. 

Many other improvements promising further economy in the 
generation and use of power in the steam locomotive are contem- 
plated and in the experimental stage, but these do not properly come 
under the scope of our subject as here treated. 


Cost or REPAIRS 


It has been pointed out that locomotives and tenders should 
be designed to produce the required drawbar horsepower with as 
little excess weight as possible. In this connection, however, due 
consideration must be given to the question of repairs. 

The design of boilers from the standpoint of weight is practically 
fixed by existing boiler regulations, which provide that locomotive 
boilers must be operated with a factor of safety of not less than fow 
Practically all boilers at the present time are designed with a factor 
of safety of 4'/2, which leaves a comfortable margin between this 
and the minimum allowable operating factor. 

The maximum stresses in other parts of the locomotive must 
also be carefully considered, and the parts must be designed to 
keep these stresses within limits which will eliminate costly failures 
in service. 

Aside from the consideration of stresses, much repair cost can be 
avoided by adopting designs which reduce the number of parts, as 
far as reasonably may be, especially where these parts must have 
bolted connections. Here, however, care must be taken to avoid 
construction which cannot readily be removed for repairs or re- 
newals or repaired in place with reasonable facility. 

Many roads today are giving a great deal of thought to locomotive 
design along these lines, having especially in mind the desirability 
of making the engine parts: 

Accessible for oiling and inspection 

Easily removable with proper shop facilities 

Of the minimum number of pieces 
Interchangeable with equipment now in service. 

The repair-shop facilities must, of course, be kept abreast of the 
requirements; i.e., as new and larger locomotives are put in service, 
turntables, cranes, machine tools, ete. must be of sufficient capacity 
to handle the larger equipment economically 

The repairs of locomotives can often be facilitated and the neces- 
sary shop equipment kept down to the minimum by securing from 
the locomotive builder many parts which he is able to turn out more 
accurately and more economically than the average railroad shop 
would be equipped to do. Such parts include: 


Flanged sheets for boiler repairs 
Flexible and ordinary staybolts 
Finished bolts and nuts 
Drop forgings 
Packing rings for pistons and piston valves 
* Special equipment which requires special tools for its production. 
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Without attempting to pursue further the design of new loco- 
motives it may be remarked that a study of the special conditions 
of individual railroads is necessary to secure equipment best suited 
to the needs of each. 


Oup Morive-Powrer EQuirepMEN’ 


Much waste in locomotive operation can be avoided by making 
a careful survev of present motive-power equipment which is not 
giving as economical or efficient service as could be obtained if the 


engines were modernized. This applies particularly to locomotives 


] 


where the service conditions demand more power than the present 


equipment Can economically produce All the ugeestion made 
in regard to the design of new equipment are applicable to a greater 


or less degree to old equipment. providing the old equipment is not 


meeting the demands of the service from a power standpoint, or is 
not furnishing this power economically 

In making a survey of this character care should be taken t 
determine accurately whether the old equipment will warrant the 
additional cost of el anges and betterments necessary to convert 
it into up-to-date power. This ean be decided by taking the number 
of vears the engines will be retained in service and the increased 


g for this period as against the cost involved for 
changes, interest on the additional investment, increased mainte 
hance, et 
\ comparison should also be made with the results that could 
be realized by the purchase of new equipment best adapted for the 
service, as against the cost of ntemplated changes in the old 
equipment 
If these comparisons show a saving In favor of modernizing the 
old equipment or the purchase of new equipment, every montl 
that the engines are kept in service without doing this will result 
in a loss that is not recoverable. \ few concrete examples ol 
What has been accomplished in service by locomotives designed to 
vield maximum efficiency may be of advantage. Notable designs 
for which data is available, are as follows 
Pacifie ty pe passenger locomotive No. 50,000 built by the Ameri 
can Locomotive Company 
Decapod type freight locomotive, Class Ils, built by the Penn 
sylvania Railroad Company 
Heavy Mallet special service locomotive built for the Virginian 
failway by the American Locomotive Company. 
The full paper gives performance records of these three engines 


CONTROL OF CENTRIFUGAL CASTING BY 
CALCULATION 


Continued from page 728 


bring about such uniformity, and these are, first, to so regulate the 
speed In r.p.m. as to hold the peripheral speed aoa constant figure 
or, second, to so regulate it as to hold the centrifugal force at a con 
A third plan is to so regulate the 
speed as to keep at a constant figure the tensile stress, regarding the 
casting as the rim of a flywheel, which it resembles in certain re- 
spects as soon as solidification has gone far enough to allow shrinkags 


stant figure, for all diameters. 


to begin to draw the casting in, away from the sides of the mold 
If the first plan is examined, it will be seen that the r.p.m. must 
vary inversely as the diameters: in the second plan, on account 
of the nature of centrifugal force, the r.p.m. will have to vary in- 
versely as the square roots of the diameters; the third plan figures 
out like the first. The second set of conditions is therefore irrec- 
oncilable with either of the other two, which indicates that any 
effort to find conditions under which the metal of similar castings 
of different diameters would be subjected to identical physical 
forces Is likely to be a prolonged one. 


CONCLUSION 


In closing it may be observed that possibly some foundrymen wil 
look askance at what may seem so far from sand and patterns; the) 
may rest assured, however, that what has been set down here is o! 
an entirely practical nature in the field within which it applies, an: 
that once understood in principle the calculations described do not 
offer the difficulty nor require the time that might be anticipated or 
first reading. 
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Making Work Fascinating as the First Step 
Toward Reduction of Waste 


By WALTER N 


Confusion of classes of life has resulted in building up of industry around 
the mistaken idea that workman is an animal and his work a commodity 


Personnel methods 


administration, employment and compensation 
recognizing the human nature of workers have failed in so far as they have 
either concentrated their efforts on the functions outside of the work itself 
or attempted to stimulate the animal instincts alone. 

Such experiments as have been already conducted in uniting brain work 
with manual work have proved beyond any doubt that such a course liberates 
dormant or suppressed creative capacities of men and not only improves 
quality and quantity of production but, above all, substantially ameliorates 
industrial relations. As to the parties to industry, the advantage to be 
derived from such an industrial organization that brings mind into labor 
and makes work fascinating, are at once beneficial to owner group and to 
the labor group 

Owners thereby develop a steady, contented, intelligent and highly pre 
ductive personnel, thus eliminating a major part of past and present em 
barrassments, conflicts and losses The labor group simultaneously frees 
itself from the oppressive feeling of drudgery of work, satisfies its human 
consciousness, secures opportunities for intellectual and technical ad 
cancement and improves its material status 

Management for the first time in history attains a position of dignity 
and stability, since its prime function becomes that of the liberation and di- 
rection of human, creative functions instead of partially utilizing only 
the physical power of men 


NCREASED production has been sought by devising labor- 
saving machinery and by stimulating individual productivity 
of workers. The first method, while in itself productive of 
results, rapidly and inevitably developed two by-effects which 
greatly reduced the advantages anticipated: (a) Automatic high- 
peed machinery, sold at a high price, increases overhead often in 
xeess of reduction in payroll, materially increasing the capital 


harges on manufacturing establishments: (5) 


automatic, semi- 
iutomatic, high-speed and single-purpose machinery of modern 
ndustry makes the work of its attendants monotonous because 

lacks the stimulating interest furnished by work requiring ex- 
rcise of the mental faculties. The general consequence of both these 
ndencies has been toward increased cost of production instead 
f expected reduction of expenses. In times of industrial depression, 
lle expensive equipment greatly increases the cost of ownership 
he workers, on the other hand, failing to get 
from work 


stimulation and 
as mere parts of automatic machinery, 
mand shorter hours of this drudgery and higher compensation 
th which they can buy the 


tistaction 


interest, stimulation and pleasure 
ich they fail to find in the work itself. 
The task before the engineer of today is to overcome the ill 
ects of automatization and mechanization of industry. The 
rld needs the highest possible production and the workers 
mand creative self-expression in industry. 
This obviously cannot be accomplished by scrapping existing 
ichinery or putting a ban on further inventions and improve- 
ents, for such digression will not only throw us further back in 
itput, but is contrary to the nature of mankind. Therefore, 
solution will be sought in the development of means of abolish- 
the industrial monotony and drudgery of work by introducing 
to it intelligent, self-expressive, creative motives. The problem 
is resolves into one of making work fascinating as a means of 
easing the desire to work. 
The early attempts to make workers personally more efficient 
generally connected with the Taylor system of management. 
he characteristic features of this system are (a) specialized division 
function, and (b) detailed time studies of operation. A 


score 
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of years of trial of this system has clearly demonstrated its in- 
herent, organic shortcomings in many industrial establishments 


a) Functional foremanship, with brain work divorced from manual 


work has made the performance of work still more automatic and 
irresponsible, Creative, intelligent work has also been removed 
from the shops themselves and concentrated in a planning de 
partment or general office, which lacks direct personal touch 
with workers 6b) Time studies and instruction cards, by stand- 
ardizing workers’ manipulations, have caused the operations to 
become still more monotonous, repetitive without variations and 


devoid of stimulative self-expression. 


Time studies, motion studies and other means of studying the 
work are in themselves commendable as steps toward substitution 
of “guess” and “opinions” by measured fact Unfortunately, 


however, all these means lead to standardization and mechanization 
of manipulations. Once man is lowered to the level of 
the creative element out of his work and subsequent 
Again, while the studies are being made, 
a healthy, stimulating interest in the work is aroused, especially if 
workers’ coOperation is invited; but once completed, tabulated, 
registered and prescribed, they become a monotonous 


inautomaton, 
is driven 
difficulties are impending. 


routine 
Vigorous protests and even some legislation against this dehuman- 
izing application of scientific methods in an 
have been the inevitable results. 


unscientific manner 

Recognition of these fatal mistakes has prompted industrial 
engineers to concentrate on the shortcomings of management itself. 
These efforts have (1) decentralized the detached intelligence of the 
planning department by establishing manufacturing offices in the 
shops, (2) reunited the instructing and inspecting functions of fore- 
substituted for time-study clerks the direct 
change of worker's skill and intelligence, (4 
in the work by training and providing instruments for 
liberated the 


manships, 3 inter- 


stimulated interest 
intelligent 
control oO} 


processes, (5 suppressed creative instincts 
of workers by providing them with means for observing their 
own progress, and, finally, (6) devised a charting method permitting 


the accurate measurement of managerial efficiency separately 
from the efficieney of workers 

Until recently the acceptance of one or another managerial 
policy was matter of personal opinions or sympathies. The 
error ot ipplying to the workingmen the rules and measures which 
take into account only their animal functions is that of confusing 
the part with the wh le, inasmu h as the physic: | labor or men is 


but a part of their nature. This blunder, therefore, is even more 


fatal in industrial relations than a similar confusion of dimensions 
would be in mechanical constructio1 

On the other hand, the strength and correctness of our principle 
is in its recognition of the time-binding nature of men and consistent 
provisions for exercise on the part of workers of their hun 
creative functions together with liberation of purely mechanical 
work, 

lor some time past weariness of spirit and dissatisfaction with 


brutalizing monotony of work not only has made the workers in 


this country as well as abroad restless and irritabl , but also has 
moved them to demand short hours and high pay for drudgery, 
while the quantity and quality of personal output has sometimes 


ce creased in spite of COnCcesslONs made 

This failure to recognize true human nature and its 
natural and foreibly 
is the basic cause of the alarming extent of industrial waste 


fundamental 
self-expression 
The 
report recently made by the committee of The Federated American 
Engineering life, health, welfare 
and wealth caused by business and industry emphasized that: 
“From this knowledge will grow that mental 
added to the physical resources now 
employed, if industry is to serve all.” It is significant that our 
losses are primarily due to the application of animal standards to 
human creative activities in industry. 


power constantly 


seeking 


Societies telling of waste in 


the certain vision 


and moral forces must be 
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For some time past studies of industrial fatigue have attracted 
widespread attention both in this country and abroad. It has 
been proved by various investigators that a great deal of waste 
in production is due to unnecessary fatigue, as distinguished from 
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Fig. 2. Errect oF Fatigue oN Time AND FRE- 
QUENCY OF INDUSTRIAL ACCIDENTS (DvE TO CARE- 
LESSNESS) AND Power Usep DurtnG PRECEDING 
Periops Fic. 3 

Accidents follow production peaks in four different 
industries. Data collected at London docks and by 

several insurance companies in the United States; com- 

piled by Chas. 5S. Myers, director of the Cambridge 

Psychological Laboratory. 

that necessary for performance of work under the most{ favorable 
conditions. An even more important finding, however, is that 
physical fatigue itself is largely traceable to mental and nervous 
fatigue produced by the monotony of repetitive operations and 





allied factors. 
man unmistakeable warning, thus preventing physical breakdown, 


Moreover, while mere physical fatigue gives to the 


and recuperation 1s rapid and complete, the nervous and mental 


fatigue accumulates unnoticed. 
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INSTRUMENT Boarbs IN BorLeR Rooms Usep For INTELLIGEN' 


ContTrROL OF Processes, LARGELY SUBSTITUTING MENTAL WORK FOR 


PrysicaL EXerTION OF FIREMEN AND PROvIDING INTEREST 


In this connection the elimination of monotony and the provision 
of mental and emotional stimuli, making work at least in a measure 
fascinating, is the fundamental requirement for reduction of such 
industrial wastes as irregular attendance, large labor turnover, 
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irritability of workers, inattentiveness, susceptibility to accidents, Even the most advanced employment methods alone are impotent 
poor workmanship, high percentage of spoilage, low individual — to solve this problem, for they deal with men and working conditions 
output, ete. Fig. ] visualizes the well-established relations between as the yY are If conditions, be poor, only poor men can he selected 
- 
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ed on efficiency obtained by each gang for each day. If efficiency is below 72 per cent the bars on the chart are proportionately short; if efficic y is higher than 


72 per cent the bars are doubled up. Note the progress in elimination of waste from January 1919 to January 1921 on chart in Fig. 6 
the accumulation of fatigue and depreciation of industrial efficiency. to endure them. This means waste of productive power and a 
. Vig. 2 illustrates the effect of fatigue on the rate of industrial premium of steady employment to the least efficient producers. 
accidents, as well as relation to hourly outputs. The personnel executives in their attempt to ameliorate these 








732 MECHANICAL 

For some time past studies of industrial fatigue have attracted 
widespread attention both in this country and abroad. It has 
been proved by various investigators that a great deal of waste 
in production is due to unnecessary fatigue, as distinguished from 
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allied factors. Moreover, while mere physical fatigue gives to the 
man unmistakeable warning, thus preventing physical breakdown, 
and recuperation is rapid and complete, the nervous and mental 
fatigue accumulates unnoticed. 
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QUENCY OF INDUSTRIAL ACCIDENTS (DUE TO CARE- 
LESSNESS) AND Power Usep DurInG PRECEDING 
PERIODS 
Accidents follow production peaks in four different 
industries. Data collected at London docks and by 
several insurance companies in the United States; com- 
piled by Chas. S. Myers, director of the Cambridge 
Psychological Laboratory. 
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PruysicaL EXERTION OF FIREMEN AND PROVIDING INTEREST 


Fic. 


that necessary for performance of work under the most{favorable 
conditions. An even more important finding, ,however, is that 
physical fatigue itself is largely traceable to mental and nervous 
fatigue produced by the monotony of repetitive operations and 





INSTRUMENT Boarps IN BorLeER Rooms Usep For INTELLIGENT 
oF Processes, LARGELY SUBSTITUTING MENTAL WoRK FOR 


In this connection the elimination of monotony and the provision 
of mental and emotional stimuli, making work at least in a measure 
fascinating, is the fundamental requirement for reduction of such 
industrial wastes as irregular attendance, large labor turnover, 
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irritability of workers, inattentiveness, susceptibility to accidents, Even the most advanced employment methods alone are impotent 
poor workmanship, high percentage of spoilage, low individual — to solve this problem, for they deal with men and working conditions 
output, ete. Fig. 1 visualizes the well-established relations between as they are. If conditions be poor, only poor men can be selected 
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Based on efficiency obtained by each gang for each day. If efficiency is below 72 per cent the bars on the chart are proportionately short; if efficiency is higher than 


72 per cent the bars are doubled up. Note the progress in elimination of waste from January 1919 to January 1921 on chart in Fig. 6 


the accumulation of fatigue and depreciation of industrial efficiency. to endure them. This means waste of productive power and a 
Fig. 2 illustrates the effect of fatigue on the rate of industrial premium of steady employment to the least efficient producers. 
accidents, as well as relation to hourly outputs. The personnel executives in their attempt to ameliorate these 
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shortcomings have dealt however with only one side of the situation: 
not being engineering executives thoroughly versed with the proc- 
esses and performance of work, it has remained outside of their 
jurisdiction to readjust jobs themselves so that workers can derive 
joy and satisfaction from performing the work. 

It would be a mistake, however, to think that repetitive, monoto- 
nous operations lack fascination to every one. In fact, there are 
certain individuals who can best express themselves by perform- 


ing a well-standardized operation. They find a delight in mere 
mechanical functions least interfering with an independently oc- 


TSLEOZE VSR 


HOMP SON 





LY DAY RATE PAD 
<|NO TASK WORK 
[ABSENT 
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Showing progress of rapid learning from the beginning of the introduction of the 


cupied mind wandering away from the job. This imitative type 
of men should never be confused with the creative type, and the 
selection of men and women should be practiced along these lines. 
As to the means of making work fascinating to either type, these 
are as different as the types themselves. 

Instinctively feeling that at the bottom of many labor troubles 
the monotony of animal-like work is to be found, a large number of 
manufacturing concerns have adopted a policy of diverting the 
attention of workers from the shortcomings of working conditions 
to the refreshing activities of “‘welfare’’ work. Some welfare organi- 
zations render their assistance in many industrial centers by estab- 
lishing their Industrial Departments under the direction of men 
proficient in games. While a measure of success has been recorded 
in several instances, this movement is obviously directed along 
the wrong course. It attempts to divert the attention from worl 
to recreation. 

Incentives to higher production, so far as workers are concerned, 
have been offered, both financial and non-financial. To the first 
group belong a variety of such forms as profit sharing, differential 
piece rates, incentive payments, ete.; in the second group the non- 
financial incentives of Wolf stand alone. As a means for securing 
the interest of workers in the work itself, these incentive payments 
are obviously unfit, for they merely create interest in securing a 
larger pay. The work itself, in so far as it is spurred and speeded 
up by anticipation of a monetary premium, becomes still less 
attractive. If workers were left to themselves to devise more 
efficient productive methods to attain offered reward, these financial 
incentives could prove their human worth as mental stimuli for 
attaining perfection, were it not for the fact that neither workers 
nor their immediate leaders have sufficient technical training 
and research facilities to develop more efficient practice without 
the aid of specialists. 

Non-financial incentives, on the other hand, have demonstrated 
the value of an environment which stimulates thinking. By having 
opportunity to constantly increase their knowledge of the under- 
lying natural laws of the process, the workers are able to realize 
the joy which comes from a conscious mastery of their part in any 
process.' The creative activity is the final aim of human beings, 


1 Non-financial Incentives, R. B. Wolf, Trans.Am.Soc.M.E., vol. 40 
(1918). 
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yet to preserve life we must not only provide the material requi- 
sites of food, clothing and shelter, but meet also the higher demands 
of human life commensurately with the degree of culture and service 
rendered. Greater service rendered is both conditioned and fol- 
lowed by greater material reward. It is conditioned, inasmuch as 
a man who is kept by material limitations on a low level of hygiene, 
comfort, edueation and refinement cannot produce higher values 
in his work. It is followed, in so far as the higher development 
of man’s creative power is capable of producing greater values 


The nature of man involves the material side just as a higher 
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new method 
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Man-Recorp Cuart Drawn ON FRONT 01 
Recorpep BY MEN WHEN Work Has Los 
The full length of space means expected economy (72 per cent boiler and stoker 


efficiency); short lines indicate falling short of full efficiency. Accordingly 90 per 
cent means about 65 per cent efficiency of boilers 


AND SCORE 
MoNOTONY 


BorLeRS 
Its 


dimension contains a lower. Consequently any wage system, in 
order to comply with human nature, should not confuse incentives 
for acquisitive passion with adequate provisions enabling wags 
earners to reach a higher plane of cultural and productive develop- 
ment. This aim can be attained by a two-rate wage! as developed 
and practiced by the author; it substantially consists of a fixed 
(Continued on page 765) 

~ 1 National Engineer, Two-Rate Wage, Walter N. Polakov, presented 
before N. A. S. E. Convention in Huntington, W. Va.;: also Mastering Power 
Production by W. N. Polakov, Engineering Management, 1921. 


























SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 
Kconomies Obtainable by Reducing Resistances in Steam Piping 


] )ISCUSSION of the general principles on which the cle wh © Phi present ithe tC] ‘ Irol N10 4 ‘ pre On Tol 
Stearn ] } } LT Oi pine 


) piping in power plants should be based, with eomparisor ressure Grop per rul z meter 
4 formulas suggested for various elements affecting steam consump 1.261 J 
} wre 
tion as s function of resistances encountered to the flow of stear RP : () ( 1 + (4 
; 2 ‘) 
Che following notation is used 7 ‘ 
! 1) | | ! it 
Notat iin N 
i al TI \ ‘ 
( q) ergot « eam discharged from a pipe or p 251 (| 
| ver by hi ) l ) ! 
v df 0 
‘) ew! ( nden tion teal poupout 
per it 
/ engt feel piping met Zo1Lb0Q 
rm liuameter of piping, em Ll + : 
IK . () 
Dy enim pre re at exit, Kg. per sq. m ¢ 
p P steam pressure at entrance into piping, kg. per I] Pressure Loss Due to Individual Re nee C] ore lirec- 
‘ mM tion, cross-section OL piping, bends ha individual re mice 
A total pressure loss in piping, kg. per sq. m occurring at any point x in the piping creates a loss of pr re CX= 
Apr ! pressure loss In piping lue to friction, kg per sq.m pressed by 
R R + L pressure loss through friction in piping pet 
meter of length of pipe li : , . oa 
pt} ) 
; l coefheient of friction in the piping 7 
¢ } coefhcient of resistance for individual resistances which, with Q, substituted for v,, becomes 
Z Z Dili pressure loss in all the single resistances, 
0.64 Of, 
kg per sq. m. lk, — 0 
yx average specific weight of steam alt P, D> +4 P x 
- whic fh is the average steam pressure in the whe re fA, 1S the coefficient ot resistance, the values of wl cl are 
piping, kg. per cu. em given in the German Hiitte (vol. 3, pp. 415 and 419), as ¢, 


average steam velocity m. per sec 
I Pre SSUure Los Du to Frict on Onl lor conditions considered 
here the formulas 


lor the ranges of ressure which have to be consid red in connec- 
I 


tion with ordinary power-plant design, and for all the individual 


resistances (/, /t2, hs, ete.), one may with sufficient precision sub- 
oe q 
mek (g j ‘) ) stitute tor uw, its average 1 and hence write Q, () + —, 80 that the 
j . , = é 
total pressure drop acrossall the individual resistances together 
sine 3? ] 
umn ! Dk) is 
/ q q { ;, 
U4 ) a (. + ) () (: + ) , a Ob q 
. ‘ ° ‘ l )+ : oO 
( 2 () Q Z= il 4 ( 
1.251 bL q 
i Q 1+ ; in ke. per sq. m 3 ‘ 0.64 q = e 
d , Q | : Z 1+ zi [7] 
« ‘yj ) 
taken from the German engineering handbook Hiitte (22nd — or 


edition, vol. 1, p. 449), are sufficient. 0.64/ Q q 
The same handbook gives the values for the coefficient of friction, Z = ( : ) (1 rH )= 7a} 
), as a function of the weight of the steam, Q, as indicated in Table 1. ; 
If a substitution be made here from Equation [4] we obtain 
TABLE 1 


0 b 0 b Q b Q b ay q 
10 2.03 100 1.45 1000 1.03 10,000 0.73 . I O dR 
15 1.92 150 1.36 1500 0.97 15,000 0.69 « ‘ 
25 1.73 250 1.26 2500 0.90 25,000 0.64 one 4 1 951 / 
40 1.66 $00 1.18 4000 0.84 40,000 0.595 a 
65 1.54 650 1.10 6500 0.78 65,000 0.555 and hence 
100 1.45 1000 1.03 10000 0.73 100,000 0.520 
, a 
. . ( rie is 
On the other hand, however, Fischer and Gutermuth have Z b lakh Is] 
idopted a constant value / 1.5: btaine e formul: _ - 
I , uae © ind obtained the formuls This latter, with } 1.5, in accordance with Fischer, gives the 
1.878 L q following expression suitable for low-pressure steam piping: 
pm a OE A ~ [3h] 
wds - Q , . d . 
. . . Z — TkR “I 
extensively used for low-pressure steam-heating calculations. ” 
Eberle recommends for high-pressure piping a constant value and with b = 1.05, according to Eberle 
1.05, which gives the formula 


d 
Z=- LKR 
1.311 ( q 4= 506 
’ Q?{ 1+ — (3 


d Since, however, the values of k and } are somewhat uncertain for 
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ordinary caleulations of high-pressure piping, the following equa- 
tion may be used: 


d 
III The Total Drop in Pressure through friction and individual 
resistances in the entire length of pipe L is 
=P—p=r+Z 


which with values forr and Z substituted from Equations [4] and 
[8] becomes 


l= RL+ aoe d>k 
b 
l= R(L+°* ask) ... [9] 
1 = R(L+ Lk) [10] 
Lk — d>k [11] 


In these expressions the individual resistances are replaced by 
lengths of piping which by friction produce the same drops of 
pressure as the respective resistances. Hence, for each k = 1 
it will be necessary to increase the piping by a length equal to: 
(a) for low-pressure piping (according Equation [8a]), d/3 meters, 
and (b) for high-pressure piping (according to Equation [8b] for 


, Te d 
ordinary calculations), d/2 meters, or more correctly 0.51 ; 
) 


meters, where b has the value given Fritzsche; the piping so 
lengthened should then be computed with respect to its frictional 
resistance. Thus, for example, if the pipe diameter is 49 mm. then 


for each k = 1 it should be increased in length for purposes of 
calculation in the case of low-pressure steam by 4.9/3 = 1.63 
meters, and for high-pressure piping by 7.35/3 = 2.45 meters. 


This method of calculation has the advantage of simplicity and 
ease of remembrance. 

IV Methods of Application of the above equations for the solution 
of the problem: How to reduce, by decreasing the individual 
resistances, the pipe diameter, and hence the cost of pipe installa- 
tion. There are given Q, L and the permissible pressure drop / = 
P—p, and it is desired to find the proper pipe diameter for 
each Zk. 

(a) =k = O gives the smallest possible diameter d,, since then the 
entire pressure drop ! is due exclusively to friction. Since Lk = 0, 
we have according to Equation [10],1 = R(L + Lk) 


Rsp-0= Ro = Toe . [11d] 


and according to Equation [5] 


, _ 1.251 bQ? qo a 
d® = ——- (1+ Q ) [12] 


where q, gives the amount of condensate per hour for the smallest 
diameter do. As qo in well-insulated piping amounts to only a 
qo 
Q 
and may be either neglected entirely or merely estimated. 

(6) For any other magnitude of Zk a diameter d>d, has to be 
found, as in that case only part of the total drop of pressure / is due 
tofriction. From Equations [4] and [10], it follows that 


few per cent, the member 1 + has scarcely any influence on d 





ae a2 131 
L+Lk © wd é Q - 
while from Equations [4] and [11b] we find 
l 1.251 0 q 
am a Dae eee (8 — 
cee ti (1 r ) ne is 
By dividing [13] by [14], we get 
ds = L + Lk (] m 1 i do | 
d,° L ore ae ein 


But since it may be assumed with no great inaccuracy that 


q qo , , . . e 
1+ @ =]+ Q and since further according to Equation [11], 
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O.5lde . 
LI} = Dk, the above equation becomes: 


d\ Lk O.51d. 
- oe | Dk 
(4) ot Sie | 


Therefore, if the minimum pipe diameter d, has been computed 
according to Equation [12] for Zk 0, the diameter d for any 
other value of 2f may be found from the equation 


d 0.51 . . 
— = awe Sk} .. de 
de (: T OL t) ‘] 


or, more conveniently, for any pipe diameter d>d,, the following 


holds good: 
d \° bL 
tk = — ——— .... .. {16 
' (+) i], 5] d , ul | 


(c) Numerical example. Given: 














( = 3400 kg. superheated steam flowing per hour 
L = 50 m., length of piping 
Pp 9 atmos. 90,000 kg. per sq. m., final steam pressure 
at end of piping 
P 9.6atmos. = 96,000 kg. per sq. m., initial steam’pressure 
S sasicccteeinc 
t J / 
S / 
& / 
a / 
= J | | 
I —— $ 
ia 
- / 
/ 
1 ; 
0s / 
an. 2 
03) / 
a2} | | 
Ort/ | | | 
9 4 J 4 1 
< ¢ é @ 90 f ® % wu 
—~ It 


Fic. 1 CurRVE SHOWING TRE VALUE OF PireE DIAMETER d AS A FUNCTION 
OF THE SuM oF INDIVIDUAL RESISTANCES Dk 


(Note: 2,3; 2,1; ete. on the drawing mean decimal fractions 2.2, 2.1, ete.) 


Pm = 9.3 atmos., = 93,000 kg. per sq. m., average steam pres- 
sure for an average steam temperature of 300 deg. cent. 


w = 3.51 kg. per cu. m. 
1 = P—p = 6000 kg. per sq. m., total pressure drop through 
the piping 
l 6000 
Ro = a 120 kg. per sq. m., pressure drop per meter 


length of pipe. 

According to Table 1 (Fritzsche) for Q@ = 3400 kg. per hr., b 
0.864 and according to Equation [12] for Zk 0, the minimum 
diameter is 


1.251 bQ? 1.251 K0.5864 











dy? = —— ————_ (3400)? d 7.90 em. . [12 
" wR, 3.51120 ees U2] 
The nearest commercial pipe size is d = 8.25 em., and hence 
d 8.25 1 O44 hich gi 
2 = 44, which gives 
do ‘ 90 





8 25\° 0.864 * 50 
Zk = —— - _— — = » Q. 5 6 
(; =) i|° 51X8.25 ; ‘i 


The next larger commercial pipe diameters according to Equation 
[16] give 
d 8.85 


d= 8.85, hence — = —— and dk = 7.3 
do 7.90 
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2 d 9.45 : d 
d 9 45, hence = and 2/ 12.95 hig. 2 gives a curve plotted with these values of as ordinate 
d 7.90 d 
d 10.05 S «4 
d 10.05, hence — ———w ond Sh 19.60 scale 0.1 7 5 em.) and of z (scale | 10 em.) as abscissa 
do 7.9 do 


These diameters d, or rather the differences d—d,, plotted as 
ordinates (scale 10 to 1) with the values of Zs as absciss# (scale 
l 1 em.), give curve 1, (Schmidt), Fig. 1. This shows how with 
the decrease of the individual resistances Dk the pipe diameter should 
be reduced and also permits figuring out the percentage of saving 
in cost of piping. 

It should be noted though that the magnitude of the relative 
saving is affected not only by k but also materially by the length 
of the piping L, so that actually the guiding magnitude is the ratio 
7. 
= that is, the share of the total of the individual resistances for 


4 


a unit length of pipe, or, say, 1 m. The smaller the value of L 


l 
with the same R, = —, the smaller according to Equation [16] 


L 
will be the respective value of Zk for any given pipe diameter; 
therefore the curve will be steeper and the saving In pipe diameter 
with every reduction of Lk will be greater 

Thus, if in the above example, L have a value of 25 m. instead of 
50 m., the values of 2k as computed from Equation [16] would have 
been only half as large, and instead of curve I in Fig. 1 we should 
have obtained curve II, which is much steeper. The shorter, 
therefore, the length of the piping, for example, between boiler 
ind steam engine, the more the individual resistances, (such, for 
example, as the indispensable valves) increase the cost of piping 
by affecting its diameter. 

V Generai Solution. The solution may be expressed in still more 
general terms, so that a single curve will suffice for all possible 
values of Q, L and /, for both saturated and superheated steam. 
In such a curve all that will be necessary will be to change the scale 
f abscisse in order to read off the necessary pipe diameter under 
ll possible kinds of operating conditions, the curve giving at 
nee the diameter of pipe which becomes necessary through the 
lecrease or increase in individual resistances. 


' : : ; ’ , :; d 
If we multiply Equation [16] on its right-hand side by = we 


( 


a \’ hla. 
Lk ( ) 1/544 (ty 
d 0.5] dd. 
O.51d d\ d 
as SM on Pe ae (16d) 
AL ( d ) | d | 16d] 


, , > a 
this case the right-hand side is a function only ot = and is there- 
do 


btain 


hich gives 


ire independent of Q, L and 1. 
nd side 


If further, we equate on the left- 


0 51 d 


r 


bb 


d " d, r 
r= —=_- = ” ° Ss 
, d./° d 


ich is an equation giving a curve suitable forfall kinds of con- 
tions and one that can be easily plotted with properly selected 


ok =] l? 


obtain 


d 

ues of ——. 
d. 

rhus, go zr 
dy 
] =(0) 
1.05 =().263 
11.1 =(0).555 
1.2 =].241 
1. =2.087 
1.4 = 3.127 


The following considerations may assist in making use of this 
curve. Assume that we have given Q, L and P—p =I and hence 


r , ° rt . 
also Ry TT Knowing Q, we obtain from Table 1 the value of 6, 


- p 


and further knowing P p we can obtain py» - and hence u 


equation [12] gives then 


; 1.25] ( 
wh Q 


Here, in the case of superheated steam, qo 0, while in the case 


! 


of saturated steam with well-insulated piping, we may set _ - =).02. 
d 


Further, for 2/ 1, we obtain from Equation [17] the value 

















. . . d 0.51 . 
Fig. 2 Curve SHowinc Ratio — asa FUNCTION OF z = dotk 


da bl we, 
(1,32; 1,3; ete. mean decimal fractions 1.32, 1.30, ete 





Tye = 0.51— 19) 
bL 
which may be used as a unit in dividing the axis of abscisse in the 
curve shown in Fig. 2. 

As an illustration of the foregoing we may use a numerical ex- 
ample in which the following values are given: L=0 m.;p= 9 
atmos.; P = 9.6 atmos., hence py, = 9.3atmos., and u 3.51 ke. 
per sq. 

} r 6000 
n.; tj == — 
L 30 
diameters for 2k = 3, 8 and 16.3, respectively, these values corres- 
ponding to three different types of valves in the piping. 

a)Q = 1600kg. perhr. According to Table 1, d 

according to Equation [12] 


120 kg. per sq. m. Required the pipe 


0.963, and 


. 1.251 X 0.963 ’ 
d.$= —————__— = 1600? 
3.51 & 120 
do = 5.947 em.. 20 
Further, from Equation [19] we have 

0.51 &K 5.947 . : : 
T308)(_ OO 0.0633 121} 
0.963 < 50 
and hence, if we select as a seale of abscisse x l 10 em., the 


scale for the new axis of k indicated as A— A and located below 
and parallel to the original axis of abscisse will be 
Zk = 0.0633 X 10 = 0.633 em. ] [22| 
Similarly other absciss@ may be located. 
With this subdivision of the axis of k(A—A), the following 
ordinates of the curve are{found for the respective values of abscisse: 
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d 
Li 3 ‘§ 1.038, henee d = 1.088 * 5.947 = 6.15 em. 
f 
fai ss os 
> g - 1.092, hence d = 1.092 5.947 = 6.84 em. 
dk 16.3 — 1.172, hence d L242 5.947 = 6.96 em 


\ similar example is worked out for Q 
not materially differ from the preceding one. 
fir Dampfkessel und Maschinenbetricb, vol. 44, 
1921, pp. 201-204, 2 figs., 


3400 kg. per hr., which 
(Ze itschrift 
26, July 1 
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AERONAUTICS 
German War Aeronautical Motors 


EVOLUTION OF GERMAN AERONAUTICAL Morors DURING THE 
War, Capt. Harlaut. The evolution of the aeronautical motor it 
Germany was governed by the following three facts: first, unani- 


mous opinion of German engineers that aeronautical motors should 
have 6 cyiinders, arranged ina straight line and water-cooled; second, 
the appearance in 1916 of the Hispano-Suiza motor; and third, 
the search from 1917 for a motor of constant power, and simul- 
taneously the study of variable-speed propellers. 

Jecause of the shortage of raw materials the early German 
motors were inferior to motors of the Allies from the point of view 
of weight per horsepower and maintenance, which led the German 
administration to prescribe very stringent acceptance conditions 
for their motors. Not being able to secure the advantage of superior 
lightness, they sought to compensate for it by increase of power. 

In 1916 a special effort was made to increase the output per 
unit, Daimler trying to achieve it by the increase in the number of 
cylinders from 6 to 8 in straight line, and Benz by an increase in 
piston displacement. A demand for still greater power output 
was brought about in 1917 by the need of large motors for bombing 
planes, the power output per unit reaching as high as 260 hp. 

By the winter of 1917-18 pursuit planes, such as the Spad, brought 
about the demand for still more powerful engines. The Benz-4 
type was too heavy, but the experience with the Maybach 260-hp. 
motor showed that a very material improvement in the power of 
a motor might be brought out by an increase in piston displace- 
ment and of compression obtained at a cost of a slight increase in 
weight. The Bavarian Motor Works were given the task of rede- 
signing the 160-hp. Mercedes (D-III), which led to the develop- 
ment of the B.M.W.-IIIa, 185-hp. motor. 

The demand of bombing planes for motors of 500 to 600 hp. led 
to many unsuccessful attempts on the part of the German design- 
ers. The B.M.W. built a 6-cyl., 180 & 180-mm. (7.2 X 7.2 in.) 
which at 1300 r.p.m. developed from 300 to 400 hp. 
proved to be insufficient and overheating developed. 

Benz tried the use of cylinders 225 by 300 mm. (9 X 12 in.) 
with six valves and four spark plugs per cylinder and pressure oil 
cooling of cast-iron pistons. At 1400 r.p.m. the engine developed 
623 hp., but the crankcase broke on account of vibration and the 
cooling of the pistons proved to be unsatisfactory. 

Maybach succeeded in increasing materially the power output 
by simply adding a flywheel weighing about 50 kg. (110 Ib.), using 
the same 6-cyl. engine with four valves per cylinder and a com- 
pression ratio of 6.07. Notwithstanding the presence of the fly- 
wheel, however, the vibration proved to be such as to endanger 
the crankcase. 

Daimler succeeded in developing the 260-hp. Mercedes type 
into a motor giving 650 hp. at 1250 r.p.m. and weighing only 1050 
kg. (about 2300 lb.), but the vibrations were such as to cause frac- 
ture of the crankcase. 

On the whole, therefore, the German attempts to develop a 
high-power aeronautical motor prior to the Armistice proved to be 
a failure. Not being able to do so in an engine ‘of a small number 
of cylinders, they tried to increase the number of cylinders, Daimler 


The power 
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employing as many as IS. The only motors of this character were 
the Benz 500-hp. Bz-VI and superinduced Bz-VIy, the first develop- 
ing 500 lip. and the other up to 675 hp. at peak load. It was the 
only high-powered type used by the Germans and consisted prac- 
tically of two of the standard Benz motors V-coupled. 

The appearance of the Hispano-Suiza motor produced a tre- 
mendous impression on German engineers by showing them the 
value of the V-type motors. Out of a number of ty pes developed 
along the same lines as the Hispano-Suiza only the Benz and the 
Kérting were accepted by the military authorities Benz built 
an S-eyl. motor giving 214 hp. at 719 revolutions, or 200 hp. at 
1400 revolutions, no gear reduction being used at this latter speed. 

The Koérting motor is remarkable for its short length and com- 
It is also an S-cylinder V-type, 110-mm. bore, 140-mm. 
stroke, with four valves per eylinder, running at twice the speed of 
the propeller, and developing 183.5 hp. at 2110 r.p.m 

On the whole, however, the development of the V-type motor 


Ihe if of 


pactness 


Was material assistance in the war. sv the time it 


| was 
1918) the motors no longer answered the 


completed beginning ol 


demands of the day and a further step was made by Kérting in 
developing a 12-ey!] and by Benz in the Bz-V, 145-mm 
bore 160-mm. stroke, developing at 1500 r.p.m. as high as 450 hp 
In the general scheme, the motor did not differ from the 


\ 


motor 


other 
Benz motors, namely, individual steel evlinders with cast-iron 
liners and sheet-iron water jackets autogenously welded, aluminum 
pistons, double magneto ignition and separate carburetors for each 
group of three cylinders. 

It is notable, however, that many refinements were made per- 
mitting the reduction of weight and greater compactness of design. 
The four carburetors and the dynamo are placed inside of the V. 
A single camshaft is used, with three valves per cylinder, and a 
triple gear-driven lubrication pump and a gear reduction along the 
lines similar to those used by the Rolls-Royce concern but differing 
in some of the minor details. (First installment of a series, L’ Aero- 
\ug. 1921, pp. 310-315, 10 figs., d) 


nautique, vol. 3, no. 27, 


AIR ENGINEERING 


I:XPERIMENTS ON THE EFFECTS OF EXTREMELY H1GH PRESSURES, 
T. W. Bridgman. Data of an investigation in a field of which 
comparatively little is known, but in which the author has been 
working for several years. The author states that he worked with 
pressures as high as 20,000 atmos. or about 300,000 Ib. per sq. in. 
(roughly ten times as high as the explosion pressure in a large gun) 

Such tremendous pressures are obtained by the use of a patented 
device which is said to be absolutely free of leak as long as the steel 
containing vessel is itself strong enough to withstand it. 

In the course of this work the author found thet the engineering 
theories of the strength of vessels do not hold good at these high 
pressures. A cylinder will stand much more pressure than it is 
ordinarily credited with, and will also stretch s good deal more 
than the ordinary tensile test would suggest. When it breaks the 
crack starts on the outside where the stretch and stress are pre- 
sumably least, and travels toward the inside where they are ex- 
pected to be greatest. 

Pressure was produced by a small piston driven by a hydraulic 
press operated by a hand pump. This pressure was transmitted 
through a connecting pipe drilled out of a solid bar. A modifica- 
tion of the dead-weight gage was used and as a secon¢ .ry standard, 
one based on the change produced by pressure in the electrical 
resistance of a metal (manganin alloy). 

In general it was found it is not possible to force ordinary liquid 
into the pores of a metal, even at the above high pre-zures. However, 
hydrogen compressed to a pressure of 10,000 atmos. will eat its 
way through a massive steel container and blow out. Compressed 
air apparently behaves in the same way, although at a slower rate, 
while mercury behaves much like hydrogen and can be forced 
through massive steel walls by about 60,000 atmos. pressure. 

Under high pressure liquids were found to be comparatively 
highly compressible. 


By 12,000 atmos., water may be compressed 
to 20 per cent less than its normal volume, and even metals showed 
appreciable compressions. 

Under sufficient pressure a liquid can be forced to freeze at 
temperatures substantially higher than its freezing temperature. 
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Ice produced under pressure of, say, 2000 atmos., is about 18 per 
cent less in volume per unit of weight than natural ice, and sinks 
instead of floating in water. Water at 180 deg. fahr. may be 
forced to freeze to this kind of ice by the application of about 
20,000 atmos. 

At 12,000 atmos. and 200 de 923 dee. fahr.) phosphorus 
assumes a black form like graphite in appearance, loses its com- 


gy. cent 
bustibility, becomes a conductor ol electricity and is 50 per cent 
lenser than yellow phosphorus (Compressed Air Vagazine, 
vol 26, no. 9, Sept. 1921] pp 10223-10225, 4 figs., dA 


BALLISTICS 


Tue Srupy or Bomp Bauuistics, H. L. Dryden. Deseription 
of recently developed methods for the study of ballistics of bombs 
launched from aircraft 

The early methods were rather crude; the 
is that in which the plane speed, altitude, 
of the bomb are determined by the use of 
In this method 
reliable information ts regarding the trajectory of the 
bomb but not as to its oscillations or details of its behavior in the 


more modern method 
and 
two cameras obscura 


pont ol rele ast 


records are taken every second, and apparently 
obtained 
ur. The method is used chiefly to secure approximate 
data and probable dispersion due to all causes 

The method for securing ra 
worked out by Doctor Duff. 
of light in the tail, was dropped at night and the part of the bomb 
was photographed by two cameras placed at the end of a measured 


range 


second ge data for bombs was 


A special bomb, with the source 


ase line and known angles to the horizon. From 
the trajectory of the cameras and the records on the plate the 
range may be computed 

Another method developed by Dr. F. C. Brown involves the 
tudy of bomb trajectories by means of moving pictures taken 
from the plane from which the bomb is dropped 


pointing at 


If properly 
sed, this method gives a great deal of information: for example, 
permits the investigation of the oscillations of the bombs and 
kewise the behavior of the bombing plane. However, the method 
difficult of application. 
What promises method is the study of 
mb ballistics by wind-tunnel measurement. Much 
iluable information has already been obtained in this way, and 
1S expected that ultimately it will be possible to predict, from 
ind-tunnel tests, 
bomb. Army Ordnance, vol. 2, no. 8, 
85, 4 figs., dk 


to be an interesting 


means of 


the complete behavior of any proposed form 
Sept. Oct. 1921, pp. 
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PROBABLE LIMITS OF ELEcTRI 
ANTS FOR GERMANY, Prof. W 


(AENERATORS 
Reichel 


of the most economical and the largest commercially possible 


AND SUPERPOWER 
Discussion of the prob- 
es of electric generators for central stations. The economy ol 
rge units is generally recognized and an interesting discussion is 
oted to the question as to the largest commercially possible S1Zes 
rhe most advisable speeds for various sizes are given as: 
3000 r.p.m. for generators up to 25,000 kva 
1500 r.p.m. for generators up to 40,000 kva. 
1000 r.p.m. for generators up to 60,000 kva. 
As examples of large generators two units are cited of 60,000 kva. 
t 1000 r.p.m. .nstalled during the war in Germany. The diameter 
ie rotor is 2.25 m. (7.40 ft.) so that the peripheral velocity 
1000 r.p.m. is about 118 m. (387.1 ft.) Such large 
ensions required a very powerfully built axle and also a design 


+} 


per SCC. 


which the criiical speed was higher than the operating speed. 
i matter of fact, the axle weighs 36 metric tons (39.1 short tons). 
‘he author distinctly states, however, that theoretically it is 
tO neans impossible to go considerably beyond 60,000 kva. for 
i generators. In fact, he says that it has been established 
calculation that generators may be built in sizes up to 160,000 


kva., and the most serious obstacle in the way of accomplishing 
i constructions lies in the difficulty of transportation of such 
huge machines by railroad, necessitating their assembling and, 


in particular, winding at the place of installation—an operation 
hot always attractive. 
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Creneral sketches are given showing the design of turbo-venerators 
lor an output of 160,000 kva. at 10001 p.m 

The use of such giant machines is suggested central station 
with six units. one beine a standby Such «a plant would have a 
normal load of 400,000 kw. and a peak load of 500,000 kw. witl 
a total output per vear of, say, 2,000,000,000 kw-hr Five sucl 
central stations would be sufficient to satisfy the entire demand 


lor electric power in (serman' 


kor steam turbines to drive the 160,000-kva generators the 
article suggests double units with steam admission in the middle 
li to 17 atmo pressure at the turbine inlet ind 20 atmos rage 
pressure on the boiler, with a steam temperature of 350 d cent 
2 deg fal it the turbine inlet valve 

In view of the great consumption of fuel and of water for con 
densation, it is obvious that such big plants should be located only 
near a large coal supply and also near a large rivet Assuming coal 
delivered 300 days in the year, this would mean that 7500 tons per 
day would have to be received into the plant and be distributed 


to the bunkers 


The ue neral conclusion to which the author comes is that at pres 


either to the boiler rooms of 


ent the limit to the size of electrical generators is set mainly by the 


demand lor powet! Zeal cl ft le Vereine leutschey I) enieure 
vol. 65, no. 35, August 27, 1921, pp. 1911-1917, 22 figs., g 


ENGINEERING MATERIALS 


Rust PREVENTION BY SLUSHING, Haakon Stvyri. Investigation 
of rust formation and prevention by slushing; of interest also 
because the experiments were conducted by exposure tests in 


Bureau of 
It was believed that if material in process 
rust, 


humidors, similar to the method adopted by the U. S 
Mines in Pittsburgh 
could be 


become possible 


protected from cleaning before slushing would 


Preliminary have 


aqueous washing liquid for the elimination of 


experiments snown it necessary to use al 
salts on t he Suriacs 
To do this 


an emulsion of soap and mineral 


and for protection against action of the atmosphere 
tests were made with washing in 
oil; it was expected that the aqueous solution would dissolve the 
salts and emulsify fats and fatty acids on the surface of the steel, 
and the oil particles would form a protective coating when they 
adhered to the surface 

Tests were made with the solutions either 


cold or boiling, the 


latter having been found preferable from the point of view of 


results. Paper before the 40th Meeting of the American Ele¢tro- 
chemical Society, sept 29-Oct. 1, 1921, abstracted from advance 
copy, pp. 115-12s, ¢ 


FUELS AND FIRING 
Liquid Fuels in Internal-Combustion Engines 


THe Economican UTILization oF Liquip Fugen, Carl A. Norman 
An extensive discussion of the supplies of liquid fuel as they affect 
America, and their utilization in steam and internal-combustion 
engines. The author is Director of the Engineering Experiment 
Station, Ohio State University. 
parts of the investigation can be given. 

The author states that the fuel situation is rendered unneces 
sarily complicated by trying to keep various fuel distillates apart 
and that a much better policy might be to mix them all together 
under a common name of distilled motor fuel. He advises that 
there are rumors that the oil industry has actually agreed on suc! 
a mixture as a standard motor fuel a few vears from now. 


Only a brief abstract of 


Scrne 


The use of kerosene in automotive engines has been practically 
achieved for certain conditions, but the author considers it fortu 
nate that no very determined efforts to adapt passenger cars and 
trucks for operation on kerosene have been made, because if this 
had been done the time would come when kerosene would sell at 
exactly the same price as gasoline. Indeed, the price of kerosene 
is now advancing much more rapidly than that of gasoline. 

Passage of a Gas through a Throttle Valve. The throttling of a 
gas produces no temperature drop. The end temperature of com- 
pression should be the same in a throttled as in an unthrottled 
engine. If knock is relieved by throttling, then knock is dependent 
on the pressure attained rather than on the temperature. 
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Cooling by the Charge. The evaporation of the charge is capable 
of producing a cooling effect amounting to 50 or 60 deg. fahr. if 
the evaporation is complete. This cooling effect is naturally re- 
duced by the imperfect evaporation of present-day fuels. It may 
be masked by heat from the engine parts. Experiments on a truck 
and tractor engine show it to be of quite the magnitude computed 
when the air heating is at its maximum. 

Evaporation Temperatures of Liquid-Fuel Mixtures. Moisture 
will not condense out of atmospheric air, even if the temperature 
of the air is much below the boiling point of water under atmos- 
pheric pressure. 

The amount of vapor that air can absorb and keep evaporated 
depends upon temperature of the air, pressure of the vapor in the 
air and boiling point of the vapor under this pressure. 

A method is given to determine the amount of petroleum fuel 
that can be kept evaporated in air at various temperatures. It is 
found that for perfect evaporation of present-day gasoline a mix- 
ture temperature of about 110 to 130 deg. fahr. is necessary, while 
for kerosene the temperature must be raised somewhat over 200 
deg. fahr. 

Effect of Charge Heating on Engine Output. Charge heating 
reduces the ratio of the absolute temperature after combustion to 
the absolute temperature before combustion, and hence reduces 
the pressure rise. 

Heat Development in Combustion Engines. The purpose of this 
article is to investigate the heat development with various mixtures. 
The nature of the chemical reactions is first discussed, and then the 
heat derivable from each one of the reactions ascertained. 

Efficiencies Atlainable in Internal-Combustion Engines. The 
maximum amount of work producible by a chemical reaction may 
be greater or less than the heat of reaction. In the case of com- 
bustion processes, it is in most cases very nearly equal to the heat 
of reaction. By utilizing the reaction in electrochemical primary 
batteries, very high factors of utilization may be attained and have 
experimentally been attained. If the enormous expansion ratios 
common in steam turbines were possible in internal-combustion 
engines, then this class of engines might also, in theory, turn per- 
haps 75 per cent of the heat energy into power. 

As such expansions are not manageable with present types of 
engines, even ideally perfect engines of this kind could attain only 
very much lower heat utilizations. What these ideal standards 
are with actual fuels and actual combustion processes has been 
investigated on the theoretical side by Tizard and Pye, among 
others, and on the practical side by Ricardo, among others. A 
sample calculation of such an ideal efficiency is given. 

These efficiencies are much lower than the so-called “air-stand- 
ard” efficiencies. In fact, the margin of possible improvement of 
present-day engines at their best, is less than one might expect. 
For this reason, the desirability of maintaining a receptive attitude 
toward possible new types of prime movers is emphasized. (Bulle- 
tin No. 19 of the Engineering Experiment Station, Ohio State Uni- 
versity, July 1921, 206 pp., illustr., geA) 


Power Gas From Sewage 


Power GAS FROM SewaGe, J. D. Watson. Recent experiments 
at Birmingham, England, have shown that it is practical and eco- 
nomical to drive a suction-gas engine from gas derived from sewage 
sludge. Fig. 1 shows diagrammatically the experimental installa- 
tion used at Birmingham. The pump installation comprises a 
34-hp. horizontal gas engine of the ordinary suction type, a 5-in. 
diameter centrifugal sludge pump, and other parts as shown in the 
drawing. The gas holder indicated at FE has not yet, however, 
been erected. 

The engine is capable of giving 34 b.hp. at 250 r.p.m., with 
town gas having a heat value of 500 to 550 B.t.u. per cu. ft. In 
tests made with sewage gas from 27'/, to 32 hp. maximum have 
been obtained. The principal constituents of sewage gas are meth- 
ane, hydrogen, nitrogen and carbon dioxide, the percentage of 
marsh gas varying in the different places investigated in accordance 
with local conditions. 

The volume of wet sludge dealt with at Birmingham is estimated 
at not less than 400,000 tons per year. The author estimates that 
from this sludge 9000 tons of dry solid matter are available to 
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produce 320,000,000 cu. ft. of gas equal to 16,000,000 hp-hr., an 
equivalent of 4400 hp. per day of 10 hr. (Paper read before Section 
G of the British Association at Edinburgh, Sept. 14, 1921, ab- 
stracted through Engineering, vol. 112, no. 2908, Sept. 23, 1921, 
p. 456, 2 figs., dA) 























A 34(MadBP Cask: 
B Centrifugal Sludae 
C Sludge Pump Well 
D Gas Generating Tanks. J Relief Valves 
E Gas Holder K Gas Main. 

F Compressed Gas Tank L Supply ] ipes 


Fic. 1 ExpertMeENTAL INSTALLATION aT CoLe Hau, BrrMiInGHam, TO 
Uritize Power Gas FROM SEWAGE 


HYDRAULIC ENGINEERING 


SpeEeD REGULATION oF HypravuLic Turpines, Joun 8S. Car- 
PENTER. Discussion of principles and methods of calculation 
involved in the design of hydraulic-turbine governors. The article 
is not suitable for abstracting, but is of considerable interest be- 
cause it gives the calculations necessary to understand the design 
of governors, omitting, however, the part of the calculations em- 
ploying higher analysis. Therefore, to those equipped with only 
an elementary knowledge of mathematics, it provides a suitable 
basis of presenting the questions involved in water-turbine governor 
design. (Power Plant Engineering, vol. 25, no. 19, Oct. 1, 1921, 
pp. 947-950, 1 fig., gp) 


INTERNAL-COMBUSTION ENGINEERING (See 
also Aeronautics; Fuels; Marine Engineering) 


DISTRIBUTION OF FRICTIONAL Lossres IN INTERNAL-COMBUSTION 
Enarnes, E. P. Taylor. Data of tests carried out at the P. N 
Russell School of Engineering in Australia. The tests were carried 
out by using the so-called retardation method on a 6-hp. Victor 
oil engine, 6-in. bore and 8-in. stroke. 

The engine was of the vertical enclosed crankcase type, witl 
plain bush bearings lubricated by the splash in the crankcas: 
running through holes in the upper part of the bearings, the bear 
ings being flooded by hand feeding. The engine was driven by 1 
belt from an electric motor, a record being kept of the temperature 
of the main bearings and cylinder. 

In addition, two other engines were used, a National gas engin 
and a Crossley. The former was of the horizontal 4-stroke cycl: 
11-in. bore and 19-in, stroke, only the temperature of the cylind 
was observed, and the speed was attained by driving under gas i 
the ordinary way. The Crossley gas engine, was a 30-hp., 9'/--i! 


bore and 18-in. stroke. The main tests were carried out on th 
Victor engine. 

A detailed account is given of the retardation factors for variou 
elements of the engine. The maim data are assembled in Tabl 
land 2. From these tables it would appear that even with differ- 
ent types of engines there is such a general agreement in the 
centage of friction allotted to each part that a general table showing 
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in round figures the average distribution of frictional losses, is 
justified. Limitations of the retardation method of testing are 
indicated. (Paper published in the Journal of Proceedings of the 
Royal Society of New South Wales, abstracted through Gas and 
Oil Power, vol. 16, no. 192, Sept. 1, 1921, pp. 190-192, et) 


rABLE 1 COMPARISON OF DISTRIBUTION OF FRICTION IN VARIOUS 
INTERNAL-COMBUSTION ENGINES 
Part of Engine National Crossley Victor 
10-hp }0-hp 6 -hp 
Main bearin; 15 per cent 16percent 11.5percent 
Layshaft and valve gear 2 1 1.5 
Gas friction 1 ; 37 
onnecting rod i ,.5 ) 
Piston to 10 15 
ABLE 2 DISTRIBUTION OF FRICTION IN INTERNAL-COMBI IO 
ENGINES 
Part of Engine Per nt Distril 
ton 5 
i Irictse ; 
necti ‘et | } 
haft and va r 
Srint Ot ENGINE FoR MARINE Propunsion. Description of 


Still oil engine (see MecHaNnicaL ENGINEERING, p. 627, 1919 
mstructed by the Scotts Shipbuilding and Engineering Co., Green- 
k, for use on shipboard, and tested by a deputation of engineers 
presenting the French government and commercial interests. 
The engine is said to be the largest of the type so far constructed 
disof the low-speed marine type designed for merchant service 
e Still engine is a combination of oil and steam engines. The main 
irce of power is oil, consumed within a cylinder on the dow: 
roke. The steam is generated in the cylinder jacket and forms 
upplementary source of power used on the up stroke. 
The present engine has a stroke of 36 in. and bore of 22 in. Effi- 
necies obtained in trials in May 1921 were: At full load, com- 
istion i.hp. efficiency, 44.8 per cent; engine b.hp. efficiency, 39.4, 
t b.hp. efficieney, 37.7. At half load the respective efficiencies 
re 46.2, 38.5 and 35.8; at quarter load 46.1, 34 and 30.0. The 
tal oil consumption per i.hp-hr. was found to be lower than in 
a good Diesel engine; at full load it was 0.360 Ib. per b hp-hr., at 
overload of 11 per cent, 0.398 lb. per b.hp-hr. and at quarter 
las high as 0.47 lb. (Engineering, vol. 112, no. 2905, Sept. 2, 
21, pp. 344-345, 2 figs., eA 


Piston-Temperature Measurements in Oil Engines 


\IEASUREMENTS OF TEMPERATURE IN 
‘Ginges, Dr. Eng. W. Riehm. 


THE Pistons or OI 
Description of methods developed 












_direct measurement of temperature of non-cooled pistons of 
Diesel engines under various operating conditions, and discussion 
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Fig. 2 Temperatures in Prston Bopy A at Various Loaps 
(Last, load; temperaturen auf, temperatures along.) 
temperature distribution in pistons of various designs. The 


“'s were made on an experimental unit developing 70 hp. at 
) T.p.m, and working with tar oil to which a lighter oil is added 
small loads. The thermoelements consisted of base metals 
iron-constantan and copper-constantan), and a special two-part 
piston was built to provide a convenient location for the thermo- 


ie ples. 
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l'igs. 2 and 3 give the temperature at various loads and at various 
air-injection pressures. In the upper part of the cylinder B the 
temperature lines are practically concentric to the axis of the piston, 
and the entire distribution in the body approaches that of a cylinder 
heated from the inside. 

On the other hand, the piston body proper A shows a greater 
temperature difference between the center part and the rim and 
more approaches in character more the case of a plate heated in the 
middle. Also the maximum the middle of the 
body are These differences in temperature 
distribution are ascribed primarily to the fact that the heat is not 
transmitted throughout the body in a uniform manner, but is given 


temperatures in 
a good deal higher. 


mainly to the region where the fuel jet strikes with the higher 
temperature and greater velocity. Fig. 3 is of interest as showing 
the influence of air-injection pressure on t) eat on 


and temperature distribution in the pist 


on bod: 
The other parts of this interesting article cannot be abstracted 
owing to lack of space Zeitschrift des Vereines deutscher Ir 


ol. 65, no. 35, Aug. 27, 


1921, pp. 923-925, 7 
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Fic. 3 Temperatures IN Piston Bopy B at Various Loaps ANp AIrR- 
INJECTION PRESSURES 
Last, load; temperaturen auf, temperatures along; at., atmospher: 
F 1 k, air-injection pressure; E-D, air-injection pressure 


MACHINE DESIGN AND PARTS 
Pipe Bends 


RELATIVE VALUES oF Types oF BENDS AND How Tury May 
Be Most Errectivety INstauiep. In this article it is claimed 
that the assumption that the expansion U-bend is only twice as 
effective as a plain U-bend, is not correct. The derivation of an 
expression for the expansive value of an expansion U-bend is 
given. 

The various kinds of bends are shown in Figs. 4, 5 and 6. In 
the bend in Fig. 5, the deflection at P is obtained in two steps— 
first, by considering the deflection in the length XY, assuming the 
outer leg XP to be rigid, and then considering the deflection in 
XP under the assumption that the portion XY is rigid. 

It can be demonstrated by calculus that the horizontal com- 
ponent of the movement at P due to flexure of the bend in the 
portion XY is 


a'P Sor 
—(—-+2 1] 
EI 4 ms 


and that the corresponding movement at P due to flexure in the 
portion XP is 


a'P Sr 

nonin = 9 91 

EI 4 at ae “ 

Adding {1} and [2] and multiplying by 2 for both halves of the 

bend, we have D = 3ra*P + EI. But for the condition of maxi- 

mum fiber stress, P = SI + ad. Substituting this value of r. 
we get 





[3] 
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U-bend 
The 
plain U-bend may be found in the same manner 


which represents the total deflection of an expansion 
in one direction from the normal or unstrained position. 
deflection of a 
to be 
ri" ee 
D 7 .. [4] 
which represents the deflection of a plain U-bend one way from 
the normal unstrained position. It is thus seen that if the 
effect of the short tangents necessary at the ends of pipe bends 
for installing the flanges is neglected, the expansive value of an 
expansion U-bend, as shown in Fig. 4, is three times that of a 


oi ae 


Quarter Plain U- Bena 
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Fies. 4,5 AND6 Prpe BENDS FOR EXPANSION IN PIPE LINE 


plain U-bend with the same radius, using the same size of pipe. 
The expansive value is seen to be independent of the thickness 
of the walls of the pipe, an extra heavy bend having the same 
capacity as a bend made from standard-weight pipe. This is 
true, however, only in case the effect of the internal steam pressure 
is neglected. For bends composed entirely of circular arcs the 
allowable deflection is proportional to the square of the radius 
for a given maximum fiber stress, where 

D = expansive value of the bend either way from the normal 

or unstrained position 

a = mean radius of bend in inches 

d = outside diameter of pipe in inches 

M= bending moment 

E = modulus of elasticity of the material 

I = moment of inertia of a cross-section of the pipe 

P = thrust in |b. 


S = maximum fiber stress, lb. per sq. in. 
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The expansive value of a quarter bend depends upon the way 
it is installed in the line. The formulas for different bends 
given in Fig. 6, the expansion way from the 
or unstrained position. l'rom lig. 7 the allowable expansion for 
any of the bends shown ean be obtained by using the relative 
value factors shown in Fig. 6. Power, vol. 53, no. 19, May 10, 
1921, pp. 742-743, 4 figs., p 


being one normal 
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Fic. 7 CHART FOR DETERMINING ALLOWABLE EXPANSION IN Pipe Benps 
MARINE ENGINEERING (See. also _ Internal- 


Combustion Engines) 


Turso-ELectrric Proputsion. Rumors persist in British engi 
neering circles that one of the four new battle cruisers of this 
year’s naval program is to be fitted with turbo-electric propulsion 
An editorial points out that British Admiralty engineers have very 
little actual experience on the stbject beyond that r-thered fron 
foreign sources—in particular, from America. 

Concerning this latter, it is stated that the U.S. 
ment exhibited extraordinary boldness in passing d 
New Mexico type (24,000 kw.) to battleships of 60,000 ana ciu.. 
of 180,000 shaft hp. The latter are to be prope'led by four shafts 
and the application of motors of 45,000 hp. to each will be a not« 
worthy feat. 

The editorial does not recognize the validity of claims made fi 
electric driving. Instead it claims that with mechanical gearin 
there is a greater flexibility of speed than with electric transmissio1 
as the latter must rotate at revolutions which suit the number of 
cycles employed while the former may run at any odd numbei 

Certain alleged disadvantages of the electric system are als 
pointed out, such as lower economy at all except very low power 
considerably greater weight and more complexity by the full ex 
tent of the system of electrical control, the steam element remain 
ing prac tically as before. It is also stated that experience of smal! 
merchant vessels with turbo-electric propulsion has been anythin 
but satisfactory in some cases, though a number of vessels in th: 
United States are to be fitted with it. (Editorial in The Engine 
vol. 132, no. 3428, Sept. 9, 1921, p. 267, g) 


British Motor Tanker and Its Engines 


THe Moror Tanker “Conpe pe Cuurruca.” Descriptio! 


of a twin-screw oil tanker recently launched at the works of Su 
It is propelled by 


W. G. Armstrong, Whitworth and Company. 
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two 1250-b.hp. Armstrong-Sulzer engines, representing the most 
recent type of design and also being the largest engines of this type 
which have up to the present been fitted in a British mercantile 
vessel. 

The deck machinery, consisting of the anchor windlass, winches, 
and derricks, is all steam-driven, the steam being raised in an oil- 
fired donkey boiler which also provides steam for the heating coils 
in the cargo and fuel tanks. 

The engines each develop 1250 b hp. at 100 r.p.m. in four cyl- 
inders, 600 mm. bore and 900 mm. stroke. They are equipped 
with the Sulzer rotary sleeve valve (Fig. 8) which controls the ad- 
mission of scavenge air to the cylinder. The correct position of 
this valve is determined for ahead and astern by a simple loose 
eccentric worked from the operating gear. 

The starting and reversing mechanisms are so interlocked that 
no false start can be made. During the trials it was shown that 
each engine could be started and stopped twelve times consecutively 
without replenishing the starting receivers, of which there are 
eight, each of 800 liters capacity. In addition to the high-pressure 
receivers, there is a low-pressure receiver supplied through a re- 
ducing valve. This receiver provides air service for the service 
motors for the operating gear and the turning gear, and also for 
the air-driven lubricating-oil priming pump and the whistle. 

The piston is cooled by a spray, sea water being used as the cool- 
ng medium. During the war an experiment was made to test the 
effect of heat stress on the delicate parts of the engine. The test 
engine was overloaded till the exhaust pipe was heated to redness 
and collapsed. When the engine was opened up the piston rings 

















were intact and the lubrication was unimpaired, owing to the effi- 
iency of the cooling system. The piston itself is made in two 
ctions. The crown is only about 44 mm. thick, and is supported 
five buttresses of special shape which allow the piston to take 
p its own position when the heat stresses come on. The piston 
rad 
S 
ry 
>» 
Fic. 8 Sutzer Rotary Scavence VALvE 
xl is so joined to the body that the piston is free to expand radially, 
. 


id it is claimed that sticking is entirely eliminated. 

All control mechanism is grouped on the top platform in full 
ght of the valve-gear and fuel-pump mechanism. However, 
is is optional and the makers are also prepared to fit auxiliary 
ontrol on the lower platform. The starting valve is operated by 
a mechanical device, so constructed that it can be readily removed 
nd examined. This makes it possible for the engineer to assure 
mself that the maneuvering gear is in good working order. 

Of the auxiliaries attention is called to the Hele-Shaw electric 
teering gear, and the combined compressor and generator built 
by Sulzer Brothers to be used for emergency purposes. The latter 
consists of a two-stage air compressor delivering air at 1200 lb. per 

in. driven by a 12-hp. hand-started hot-bulb engine, which is 
“iso coupled to an 8-kw. 110-volt emergency generator. 

The two engines, with flywheels, pumps and all fittings, weigh 
about 330 tons. (The Engineer, vol. 132, no. 3429, Sept. 16, 1921, 
pp. 297-301, illustrated, d) 
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MECHANICS (See Internal-Combustion Engineer- 
ing) 
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MISCELLANEA 


THe ALIGNMENT Cuart, C. W. Crockett. Presentation of a basis 
for the construction of alignment charts and a method interpreting 
charts. Alignment charts lend themselves to the graphical repre- 
sentation of mathematical relations of many kinds and may save 
a great deal of calculation work. 

The article is of a strictly mathematical character and not suitable 
for abstracting. As an example, a chart is given by which one 
may determine the diameter of the wire and the mean diameter of 
the coil of a helical spring formed of round steel wire if the amount 
of compression and extension, the maximum load, and the solid 
height are given, and also determine the extreme fiber stress under 
that load. (Automotive Industries, vol. 45, no. 13, Sept. 29, 1921, 
pp. 614-618, 5 figs., pg) 


MOTOR-CAR ENGINEERING 


BroTHERHOOD 5-Ton Stream WacGon. Description of a steam 
truck of British manufacture which is unusual in some respects 
The boiler is of a type which has about double the heating surface 
usual in steam wagons. It is of a type, too, in which the smoke- 
box doors at each end are utilized as chambers for the exhaust 
steam, which thence escapes through small nozzles along the upper 
tubes of the central combustion chamber at the base of the chimney. 
In the present design each smokebox door has six exhaust nozzles 




















Fic. 9 Vatve GEAR OF THE STEAM ENGINE IN THE BROTHERHOOD STEAM 
WAGON 


discharging through a single row of large tubes. Incidentally, 
each exhaust pipe is formed with a trap for condensation. By 
disposing of the exhaust steam by this method, it is obvious that 
a steadier and gentler draft is possible. Consequently, the 
type affords an easy steamer, requires little or no forcing, and pulls 
its fire about but little. The water level is less affected on steep 
gradients than inany other design. The fusible plug can be fixed 
8 in. to 9 in. below the water line, and so the risk of burning it out 
is very remote. 

The engine motion is such that the D-slide valves of both hizh- 
and low-pressure cylinders in both forward and reverse directions 
are operated off a single eccentric. The principle of this motion 
is as follows: The cranks of the two cylinders are at right engles 
to each other. The eccentric works the high-pressure valve direct 
and at a point 90 deg. further round (to correspond with the position 
of the low-pressure crank), the eccentric strap carries a lug A, whence 
a link B transmits this motion to a rocker shaft C, off which the 
low-pressure valve is actuated. The whole arrangement is best 
seen in Fig. 9. Incidentally, this is the only undertype steam 
wagon employing a compound engine. (Motor Transport, vol. 
33, no. 863, Sept. 12, 1921, pp. 277-279, 9 figs., d) 


MUNITIONS (See Ballistics) 


POWER-PLANT ENGINEERING (See also Electri- 
cal Engineering; Machine Design and Parts) 


Electrically Operated Speed Governor for Traveling Grates 


SPEED GOVERNOR FOR TRAVELING GRaTES, Generlich. De- 
scription of a device built by Bosselmann, of Berlin, Germany, 
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engineer (Fig. 10). In this the factor governing the speed of progres- 
sion of the grate through an electrical transmission is the tempera- 
ture of the cooling water on the wiper. The principle of this device 
is that with a constant supply of cooling water, its temperature 
will be the higher the nearer the flame part on the grate approaches 
the wiper, which means the more poorly the coal is burned. 

Referring to Fig. 11, the wiper consists of an iron plate 10 mm. 
(0.4 in.) thick and a water-cooled body made up of a T- and I-iron 
shapes properly bent and welded together. 











Fic. 10 TRAVELING GRaTE-SPEED GOVERNOR 


(ki cooling water inlet; k2 cooling water outlet; / lead to motor starter; m motor; 
r speed governor 


Fic. 11 Wuprer with WaTER-CooLep Bopy 
(Zulauf, water inlet; Ablauf, water outlet.) 


The cooling water flows first to the chamber at the rear and then 
through that located toward the grate. The thin walls transmit 
well the heat to the cooling water, the temperature of which may 
vary between 40 and 70 deg. cent. (104 to 158 deg. fahr.). 

In the unit tested by the author the wipers on a double grate 
have been in use for four months without showing any material 
signs of wear or requiring any repairs. 

The most important part of the governor itself is the Samson 
expansion device, Fig. 12. This consists of a tube a filled with glycer- 
ine, in which is located a metal hose b and a piston with piston 
rod c. The governor is inserted into the second tube d, through 
which passes the wiper cooling water. The heat from the cooling 
water is transmitted to the glycerine. To make the piston stroke 
as great as possible, the metal hose b is given the length of 1 m. 
(39.37 in.) and its elongation per deg. cent. of rise of temperature 
is 1 mm. (0.02 in. per deg. fahr). To the piston rod c is connected 
the bridge e carrying 12 vessels f filled with mercury and arranged 
so that into these vessels may dip corresponding graduated con- 
tacts g. 

These contacts in their turn are so arranged as to short-circuit 
in 13 stages the resistance inserted in series with the armature of 
the motor driving the grate, the entire resistance being short- 
circuited when all the contacts dip into the mercury, which happens 
when the cooling water is cold. On.the other hand, when all the 
contacts are out of the mercury, which happens when the cooling- 
water temperature is high, then the entire resistance is in series. 
In this way the cooling-water temperature is enabled to govern 
the voltage on, and hence the rotation of, the motor within wide 
limits. To prevent sparking at the withdrawal of the contacts 
from the mercury and also the evaporation of the mercury, a thin 
layer of paraffin is spread over the surface of the mercury. 

The author of the present article carried out some tests on this 
device in the boiler room of the Osram Co. in Berlin, and found 


that the voltage and speed of the motor were quite closely governed 
by the temperature of the water, being, for example, 220 and 1500 
respectively at water temperature of 47 deg. cent., 70 and 480 at 
67 deg. cent., ete. 

The installation apparently requires only one additional valve 
in the water-cooling system, this valve having a permanent setting 
for each plant and each given set of operating conditions. (Zeit- 
schrift des Vereines deutscher Ingenieure, vol. 65, no. 36, Sept. 3 
1921, pp. 943-944, 5 figs., d) 
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Fig. 12 Travevinc-GraTe Srpeep GoveRNOR WITH SAMSON EXPANSION 
Device 


(Atihlwasseraustritt, water outlet; Aadhlwassereintriu, water inlet 


PRIME MOVERS (See Steam Engineering) 


STEAM ENGINEERING’ (See also __ Internal- 
Combustion Engines; Motor-Car Engineering) 


A Closed-Cycle Ammonia Motor 


CLosep-CycLE AMMONIA Moror, Prof. EF. Garuffa. Many 
attempts have been made to produce a “‘steam’”’ engine employing a 
liquid vaporizing at a lower temperature than water, and there are 
numerous patents on such engines, none of which, however, hav: 
reached a stage of commercial development 

Of such engines the ammonia motor originally developed by ar 
Italian engineer, B. Caruso, possesses certain features of interest 
In this engine an attempt is made to utilize tc a very high degre: 
the latent heat of the exhaust vapor, which has never been success 
fully accomplished in steam engines. The thermal properties o! 
ammonia are claimed to be such as to permit this utilization o! 
latent heat to a greater extent than is possible with water. 

The closed cycle operates essentially as follows: In the firs 
place, there is a generator of saturated ammonia vapor doing wor! 


in a proper motor (e.g., a turbine) and constantly fed from another 


generator connected to it. In this second generator the exhaust 
vapor from the turbine gives up its heat to the liquid, and beings 
condensed to a liquid state goes into an automatic feeder which 
delivers it to this second generator. Theoretically, under this 
cycle the only heat that has to be supplied to the ammonia in 
order to maintain the cycle is the heat corresponding to the work 
done and the heat necessary to compensate for losses—in particu- 
lar, those which are not recuperated either before or after conden- 
sation. While at the same pressure, which is the maximum pressur 
of the cycle, the two generators which constitute the fundamenta! 
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part of the system are, however, at different temperatures, the 
difference in temperature being the temperature head across the 
turbine. 
Fig. 13 illustrates the manner of actually effecting this cycle. 
{ is a receiver or really a vapor generator heated by some fuel; 
Vf is the turbine or other kind of motor which receives the vapor 
from the ammonia generator after it has passed through the super- 
heater S4, the purpose of which is to utilize the heat in the exhaust 
rom the furnace in the generator A. At B is a tank of liquid 
mmonia acting as a surface condenser; into it is immersed the coil 
N receiving the exhaust vapor from the turbine and condensing it. 
he condensate collects in the receiver C, whence it is conveyed by 
e pump P’ to EF, which, in its turn, constitutes an automatic 
ture of the condenser B, the latter acting as the second vapor 
nerator. 
The respective positions of the two units, A and B, 
been stated above, act as two vapor generators at different 
peratures) are such that they act as two communicating vessels 


’ 


which, as 


pipe P) in such a manner that with equal pressures the levels 
the liquid are the same. 

irther, between the tank B and the dome D is inserted a special 
ragm d, and between the tank B and generator A another 
hragm R. These diaphragms permit the establishment of a 
rm pressure throughout D, B and A, 
sure of the cycle, at the same time maintaining between A and 
)and D and B the temperature head necessary for the motor to 


this being the maximum 


he vapor which collects in D from surface evaporation of the 


Ee o.} oO 


Moror 


AMMONIA 


in B is in a state of saturation due to its being in contact 
with the liquid and at a fixed temperature which may vary between 
60 and 100 deg. cent. in accordance with the existing pressure. It 
® conveyed by the pump F as saturated vapor, into the generator 
nd from there, together with the vapor generated therein, is 
its way first to the superheater S, and eventually to the 
M. 
purpose of the dome D is to maintain the liquid in B at a 
tant temperature, preventing the liquefaction of saturated 
r contained therein. To do this the dome is provided with a 
iting device which may or may not be connected with the fur- 
in A, and the heat coming therefrom helps to maintain the 
irated vapor at a temperature of saturation corresponding to 
naximum pressure of the cycle, 24 atmos. for 60 deg. and 60 
s. for 100 deg. cent. 
is claimed that the efficiency of such a system is quite high. 
heat content of a kilogram of superheated vapor Q is the sum 
e heat content q of the saturated vapor and the superheat in 
ipor, the latter being 


> 


qi = Cy 


toup ‘sat 

w i hence the theoretical quantity G of steam per horsepower- 
7 ir in kilograms is 

632 


- G = —ia 


n- d 


o%« 
632 





q + Cp (tsup tsat) 


re ‘sup = temperature superheated vapor; tsat = 


temperature satu- 
{ vapor). ; The actual \quantity jwill be considerably greater, 
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because of the losses in the turbine, generator and condenser, and 
imperfect efficiencies of these units. Assuming that the heat 
losses are 10 per cent, efficiency of generator is 75 per cent, efficiency 
of turbine 70 per cent and efficiency of condenser 85 per cent, we 
get a total efficiency of 40 per cent and a consumption equal to 
2.5 Q. 

No statement is made as to whether any such engine has ever 
been built, and, if it has, what were the actual results of tests on it. 

In his work on the ammonia motor Caruso worked out experi- 


mentally the following tables of physical quantities of ammonia. 


TABLE 3 PRESSURE IN AMMONTA VAPOR AS FUNCTION OF TEM- 
PERATURI 
remperature Atn Temperature Atmo remperature Atmos 
deg. cent de ent de ent 
20) 1.84 i 5 5.07 5) 9 94 
15 2.29 10 6.07 “Ao 24 2 
10 2.83 15 Pf) 70 45 
) 3.46 20 8 5] x0) 40.60 
0 4.20 it 11.62 on 50.15 
10 49 100 ( a 
I t HEAT F VAPORIZATION OF AMMONIA IN ALORI AT 
VARIOUS TEMPERATURI 
I at A dt 1 k of Liquid Produci: Its Vapor t m 
tur a i ire of Dry Saturated Steam at that Temperatur 
remp a remp.t Caloric remy 
1 er d cent deg. cent 
27 7 0 o75 
1 o4 10 Os eo 
) } hs 
) a 101 RO 64 
{ of) 292 Om) “Ht 
10 2R3 100 9 
rABLI HEAT NI I ARY TO RAI rHE LIQUID (ANHYDROUS 
AMMONIA) FROM ZERO TO? DEG 
I I alor remp.t Calories Temp. t Calories 
é deg. cent deg. cent 
20 7.34 + § 4.45 50 51 
l g |] 10 .. 60 3 
0 8.85 15 14.87 70 75 
4.47 20 9 66 aC) ae 
0 . +) +49 90 105 
40 ) 64 100 120 
rABLE6 TOTAI, HEAT OF VAPORIZATION OF AMMONIA 
Sum of the Heats of Tables 4 and 5 
Temp.t alories Temp. { Calories Temp. ¢ Calories 
d cent deg. cent deg. cent 
20 $44.34 + 5 315.45 50 326 
15 337.13 10 317.17 60 336 
Ta $30.83 15 119.87 70 $43 
) 23.47 20 120.66 SO 52 
0 20 321.49 90 365 
40 322.64 100 375 
TABLE 7 PECIFIC VOLUMES OF SATURATED AND DRY AMMONIA 
VAPOR 
Temp Temp.t Temp. t 
de ad deg. cent deg. cent. 
» 0.646 + 5 0.250 sO 0.07 
525 10 0.221 60 0.051 
10 0.432 15 0.183 70 0.037 
0 58 20 0.161 80 0.025 
0.298 30 0.122 90 0.018 
40 0. 090 100 0.013 
L’ Industria, vol. 35, no. 14, July 31, 1921, pp. 312-314, 2 figs., de 


CLASSIFICATION OF ARTICLES 
Articles appearing in the Survey are classified asc comparative; 
d descriptive; e experimental; g general; A historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
the reviewer, not of the Society 


are those of 





Corncobs and Their Uses 
of the United 
They 


Only a few years ago the farmers in the corn belt 
States consice red corncobs as useless al d undesirable refuse 
used them for fuel, but only when wood or coal was 

Recently many important uses have been found for the corncob, 
which is no longer allowed to go to waste. Cellulose, which is the 
principal component of the corncob, is employed in the manufacture 
of various explosives. 

From corneob pulp certain grades of paper may be made, and a 
valuable substance, furfural, may be obtained which is used in the 
manufacture of certain adhesives and forms the basis of a beauti- 
ful green dyestuff for silk. It is also an important reagent in the 
chemical laboratory. (Steam, vol. 28, no. 4, October 1921, p. 97 


scarce. 
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ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S.M.E. 





A—Researcu RESULTS 


The purpose of this section of Engineering Research is to give 
the origin of research information which has been completed, to 
give a résumé of research results with formulas or curves where 
such may be readily given, and to report results of non-extensive 
researches which, in the opinion of the investigators, do not warrant 
a paper. 


Apparatus and Instruments A9-21. Runa Gace MEASUREMENTS. The 
Bureau of Standards is using three balls of the same diameter at 120 
deg. apart with a fourth ball resting on them for the purpose of measur- 
ing ring gages. A method of governing contact pressure on the pre- 
cision balls is being devised. Bureau of Standards, Washington, D. C 
Address 8. W. Stratton, Director. 


Cement and Other Building Materials A12-21. COLORLESS WATERPROOFING. 
A preliminary report is being issued on the results of six months’ ex- 
posure to weather of materials treated with 19 different waterproofing 
compounds showing also the appearance when applied to light-colored 
stones. Bureau of Standards, Washington, D. C. Address 8S. W. 
Stratton, Director. 


Cement and Other Building Materials A13-21. ForeiGN SpecIFICATIONS 
FOR PerrLayp CrMentT. A chart 16 x 22 in. has been issued by the 
Bureau of Standards showing the principal physical and chemical 
requirements of portland cement as required by specifications of 
various countries. Bureau of Standards, Washington, D.C. Address 
S. W. Stratton, Director. 


Fire Prevention A1-21. Report 2262 by A. C. Fieldner and 8. H. Katz 
to the Bureau of Mines is on the Gases Produced by the Use of Carbon 
Tetrachloride and Foamite Fire Extinguishers in Mines. These 
extinguishers were obtained in the open market. The fluid in one 
consisted mainly of carbon tetrachloride and small quantities of other 
substances to prevent freezing. The foamite extinguishers contain a 
solution of aluminum sulphate in « central cylindrical tube and a 
sodium carbonate liquor solution in the annular space around the tube. 
When the two liquids mix CO: is produced and this throws a foamy 
liquid stream through a nozzle for 30 or 40 ft. The tests were made in 
an experimental mine belonging to the Bureau. 

A wood fire was kindled and after this was freely burning an attempt 
was made to extinguish it, six men with extinguishers being ready for 
this work. Extinguishers were used one after another until the fire 
was put out. Samples of gas were taken into vacuum tubes at different 
distances from the fire. The results are given in the table below: 


; Phosgene, Hydrogen Carbon 

Distance parts per chloride, Chlorine dioxide, Oxygen, 
from fire million p.p.m p.p.m. per cent per cent 
5 30 180 0 0.39 20.52 
25 150 0 0.43 20.47 
45 90 : 0 0.53 20.37 
75 20 250 0 3.05 17.80 

Carben Monoxide Methane Nitrogen, 

per cent per cent per cent 

0.18 0.01 78.90 

0.16 0.03 78.91 

0.15 0.03 78.92 

0.31 0.01 78.83 


The foamite tests produce no dangerous gases although sufficient 
carbon monoxide was present to cause severe headache and nausea. 
The tetrachloride produced in addition to the tetrachloride vapor 
hydrochloric acid of from 150 to 255 parts per million and phosgene from 
20 to 90 parts per million. Military authorities consider 25 parts per 
million of phosgene sufficient to produce death in 30 minutes. Hence 
care must be taken in using the tetrachloride extinguishers in under- 
ground fire fighting. They are not used for extinguishing fires in and 
around electrical equipment because the tetrachloride is a non-con- 
ductor of eleetricity. In small closed rooms it is dangerous to use 
this extinguisher. Bureau of Mines, Washington, D. C. Address 
H. Foster Bain, Director. 


Fuels, Gas, Tar and Coke A15-21. Suate Om. Report No. 2254 on the 
Nature of Shale Oil Obtained from Assay Retort and Report No. 
2256 on the Oil-Shale Industry deal with data regarding oil shale 
particularly from the Rocky Mountain District. Bureau of Mines, 
Washington, D. C. Address H. Foster Bain, Director. 

Fuels, Gas, Tav and Coke A1-21. SveamMinG In VerticaL Gas RETOoRTS. 
The first section of the Fuel Research Board of Great Britain for the 
vears 1920-21 has just been issued. This section is on Steaming in 
Vertical Gas Retorts. The heading scevered are us follows: 


Program of tests 
Genera! description of plant 


Conditions under which test were made 

Test for determination of heat losses from setting 
Deseription of coals used 

Description of carbonizing tests 


(“Heat Equivalent” of the setting at the Fuel Re- 
Station 

General observation on tests 

Thermal efficiency of carbonization 

Behavior of steam in the retorts 

Economie and practical limits of steaming 


} 
searen 


General Remarks 


Suggestions for consideration on practical points 
Application of graphs to any individual setting 
“Heat Equivalent” for any individual setting 


The report may be obtained at 1s.6d. from the Imperial Houve 
Kingsway, London, WC2. 

frases, General Al-21. Pressure-Votume Deviation oF MEeETHANE 

ETHANE, PrRopaANE AND CARBON Dioxtpe at ELevarep Pressures 


G. A. Burroughs and G. W. Jones have worked on pressure-volume 
relations in a manner described in Technical Papers 131 and 158 of the 
Bureau of Mines. Methane produced by fractional distillation of 
natural gas at low temperatures and pressures, ethane produced by the 
electrolysis of sodium acetate, propane by the aetion of propyl iodide 
on a zine copper couple and carbon dioxide produced by sulphuric acid 
on a solution of potassium carbonate were used. (‘are was taken to rid 
Fractional distillation at low 


Starting with a pressure 


all of impurities. pressures and tem- 
peratures was used for final purification. 
SO mm. with a correction of 6.1 per cent, the correction for the product 
Pr at 31,000 mm. was 12.5 per cent tor CH,. For ethane the correction 
at 23,000 mm. was 37.7 per cent, for propane at 5723 mm. 10.6 per cent 
and for carbon dioxide at 26,500 mm. the correction was 22.2 per cent 
Bureau of Mines, Washington, D. C Address H. Fester Bain, Di 


rector. 


Hydraulics A3-21. Firow 1x Rivetep Sreev Pire Sulletin No. 8 of the 
Engineering Experiment Station, Purdue University 
investigation of the flow of water through galvanized spiral riveted 
steel pipe of diameters of 4 in., 6in., Sin., and 10in. The Bulletin is by 
Prof. F. W. Greve and R. R. Martin. The friction drop was determined 
in 40 ft. of pipe and velocities varied from less than 2 ft. per sec. to over 
20 ft. per sec. Experiments showed that the loss in head could be 
expressed by the equation 

hy = m " 


reports the 


where v = velocity in ft. per sec. 
hy; = loss of head in ft. 


The value of nis about 1.9 and the value of m varies with the diameter 


of pipe; n also varies slightly with the diameter of pipe. When th 
flow is against the laps the following relations hold for » and » 
n = —O0.877 d? + 0.832d + 1725 
m = 0.0515/d°.#6 
When the flow is with the laps the following hold 
n= 1.954 d3 + 2.166 d? 0 464d + 1.845 
m = 0. O488 (0.799 
The values of f in the equation 
h é. 
d 2g 
was found to vary with the velocity of flow and the size of pipe. The 


Bulletin gives tabulated values of this factor. ‘The experiments show that 
when the flow is with the laps the resistance i- 
as for clean cast-iron pipe. Engineering Experiment Station, Purdiw 


University. Address A. A. Potter, Director. 


Vetallurgy and Metallography A16-21. Tensite Proecrties oF Srei 
aT Hicgu Temperatures. The investigation made ut the Bure 
of Standards on the test of alloyed steels at elevated temperature 
will be presented at the September Convention of the American Societ 
for Steel Treating under the title Tensile Properties of Some Structur 
Alloy Steels at High Temperatures. Four steels containing abou 
0.40 per cent carbon were tested at various temperatures betwe« 
20 deg. cent. and 550 deg. cent. The samples were of four kinds 

(a) Plain carbon steel; (b) 346 per cent nickel steel; (c) steel containi: 

3 per cent nickel and 1 per cent chromium; (d) steel containing 1 per cer ‘ 
chromium and 0.2 per cent vanadium. The steel containing chromiur 
showed a greater resistance to weakening by increase of temperature 
about 550 deg. cent. than cither of the other two steels. At hig! 
temperatures chromium-vanadium steel is preferred from the standpoi:' 
of high tensile strength and limit of proportionality. The earbon ar . 
the 3% per cent nickel steels behave in a similar manner so that tl 
nickel appears to have no effect. The report also refers to the typ 
of fractures obtained in testing these steels at various temperaturé 
Typical microphotozraphs are included. Bureau of Standard 
Washington, D. C. Address 8S. W. Stratton, Director. 


practically the sam 
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har t W 
O60 cd ent. In this respect chromium-molvbdenur Che purpose of this section of Engineering Research is to 
‘ tot I bd teel « pt tl t together ersons who desire coéperation in research work or 
puaititeolbe sacs rain reeset Tis bring together those who have problems and no equipment wit! 
In normalizir the chromium-n i ! teel ow limit f : : ; 
i those who are equipped to carry on research. It is hoped that 
t | ] et re tar ‘ t ( t ned wl j T Ter | I 2 
780 deg. to S45 deg nt those desiring codperation or aid will state problems for publication 
I t that ! char in ter or impa properti in this sector 
1 if } ing the chror m-molybdenum steel fr 
me tempered at 540 D—ReEsEARCH EQUIPMENT 
Yo produ t values in the } 
1 st vt ter r he 1 rhood of 650 de rhe purpose of this section of Engineering Research is to give 
‘ ee thee “ay i aad dress : "7 
required. Bureau « indards, Was! n, D.C. Ad in concise form notes regarding the equipment of laboratories for 
W. Strattor Direetor ] , i 
mutual information and for the purpose of informing the profession 
ney and Wi Produ . - Fourth Semi-Annular of the equipment in various laboratories so that persons desiring 
r Gasoline Survey of the Bureau of Mines shows a drop of seven 
n special investigations may know where such work may be done 
in the cost per gallon from the previous year with an increase of . A 
than 380,000 gal. in the first five months of 1921 over the similar : : , 
1 of 1920, the total ausount handled being over two billion al. k}—RESEARCH PERSONNE! 
115 samples showed the specific gravity of 0.747, the same as last _— . . ae . . 
‘pose of this secti “negineering ‘search is to give 
ir with distillation temperature practically the same as last Phe pur] of thi ection of I “esl: Re ; rch y " , dee 
r, the average boiling point being 268 for 1920 and 269 for 1921. notes of a personal nature regarding the personnel of various 
ihe per cent recovered was 96.6 for 1921 and 96.7 for 1920. The laboratories, methods of procedure for commercial work or notes 


tillation curve falls slightly below the 1020 average which was below 


regarding the conduct of various laboratories. 
Federal Specifications. Bureau of Mines, Washington, D. ¢ 


lress H. Foster sain, Director. C. B. Roberts Enginec ng Company E 1-21. rhe C. B. Roberts Engineer- 
- y ing Company has equipped a laboratory for investigating petreleum 
" Products A9-21, Guia FOR Damp Piaces Casein glues are so , Hh: T 
Vater hat pl 1 gl i with them will stand exposure t problems on commercial-size samples. he company is preparing 
te sis ne ) oot y » i st: ri e 108 e oO . " . ' 
3 istant tha Re ve ‘ aoe We + h ‘ ¥ tabl to handle all phases ol oil-refinery developments, to make petroieun 
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1 ¢ ae atmos] res for - ny month ~ - m ‘ ‘ ‘ analysis and process work, to design refineries and prepare estimates 
Cs WI ‘sist such ¢ sphere ¢ rv shor * 4 ner 
a resist uch atmosphere » ve — en for the same, to construct and operate refineries and t< make report 
ne the water-resistant glue loses its strength due to the hydrolysis 
: on betterment work and appraisal as well as do research work of a 
the casein brought about by sodium hydroxide. Forest Products ; ; . ( ti) 
, ‘ Mad W Add D , general nature Address C. B. Roberts Engineering Co.. 19 Milk 
woratory, Madison, is. Address Director. St., Boston, Mass 
i Products A10-21. Dry Kins. Progressive dry kilns consume less 
it per lb. of water evaporated and reach highest heat efficiency F BIBLIOGRAPHIES 
drying from green state, especially when supplied continuously, ‘ 


green lumber of one thickness and class. Compartment type rhe purpose of this section of Engineering Research is to inform 

kiln is more flexible and affords greater control over drying conditions, the profession Ol bibliographies which have been prepared. In 

ing more constant temperature, humidity and circulation with general this work is done at the expense of the Society. Extensive 

3 miereeager tes wind and weather. It is fitted to meet varying require- bibliographies require the approval of the Research Committee. 
ents of different materials and is useful where exact and careful All bibliographi l lf iod of I Add 

NON { Ss § . E , wr ¢ Tr : f - 

ying is required. Forest Products Luboratory, Madison, Wis. ibhographies are loaned for a period of one month only. Addi 


\ddress Director. tional copies are available, however, for periods of two weeks to 
members of the A.'S.M.E. These bibliographies are on file at the 
B—ReEsEARCH IN PROGRESS office of the Society. 

rhe purpose of this section of Engineering Research is to bring Petroleum, Asphalt and Wood Products F5-21. Serial 2269 of the Reports 
vether those who are working on the same problem for codper- f Inv tigati us of the Bureau { Mine ntains a list of recent articles 
tior : re Aa ‘poepe i weal on Petroleum and Allied Substances compiled by E. H. Burroughs. 
— or conierence, to prevent unnecessary duplication or Wor Ihese bibliographies are prepared monthly. Sureau of Mines, Wash- 

and to inform the profession of the investigators who are engaged ington, D. C Address H. Foster Bain, Director. 











CORRESPONDENCE 


> 
e INTRIBUTIONS to the Correspondence Department of Mecuanicat ENGINEERING 1. Cont itions 
particularly welcomed are discussions of papers published in 1 st to me- 
chanical engineers, or suggestions from members of The American 5 Mechanica gineers as to a better > 


conduct of A.S.M.Ic¢. affairs. 





Supplementary Reading for ¢ ‘onsulting Engineer: , 
The January, February and May 1921 issues of Mecnant — 
ENGINEERING contain espondence concerning a list ; 
r supplementary reading by students in industrial managen 
conn m with tl n there ha een received a t ‘ 
ral y The Thomy * Lichtner ¢ ( 
Bx Ma { Z 
terat n subjec nf t t 
Phi ntains ft roup ten { 
read rder ¢ ved 
H Use Yi \ ky I 
It Lea ‘ 
P Sciet \ nt, Gill 
‘) Mana 
I") nd Py = M: I} 
sl Vianage 
Work, Wag | 
Sciel * Mar iH 
Adi tion of | terpr 
In ial On 
Supplementary lists on 1 vin , 
which each man may choose according to his n 
Production 
Sales 
Industrial Relations 
Accounting — 
Construction 
Plant and Lighting 
General 
The Engineer’s Part in Fire Protection The Fuel Situation 
To Tue Eprror: | 
Now that the production-at-any-cost engineer of wartimes | 
been superseded by the economical-producti n engineer, U y 
tions of violation of the various rules of fire prevention and 
should be taken up and the effect of such violation vn 
Practically every class of engineering is affected by the degr f el f gh the wh 
consideration given these questions. The architect or engu 
who designed the building which was fire-resistiv 
protected steel roof members, placed a lasting insuran 
on that building at a saving in const? n t 
have been covered in a five-year period by the differen 
surance rates. may 
This difference in cost of insurance is illu \ I raw 
plants where so-called temporary ordinary ‘ i grea 
additions were built on to fire-resistive or s! nin ! t but « 
without fire divisions between the two section | \ r the highe 
fire-resistive building of the fines type had fi 
brick addition, then another 300-ft. joi ' np 
finally a 150-ft. frame addition, making a 
1750 ft. in one fire area. The original building v ¢ ind tl 
at not exceeding 20 cents per hundred insuran n ised that mu 
tire building rates at $1.50, and in view of the fa | any other w . 
ticular building and contents is valued at about S»o,000,00 j i \\ nperatures are di 
cost of this mistake is approximately $78,000 a yea ch y n the vents and de 
walls across these buildings at $5000 each would have given a ra Ojter l 3 | ad run wW hea 1 temperatures of & 
of about 90 cents, or a saving of $36,000 a year. to 1000 deg. ; | required by ~and no thoug . 
The buildings of the war period have also given the highes is given to a better product to be « { by other methods w 
record of losses in sprinklered risk resulting from additions which out decreasing the production. Fuel oil in low-temperature w 
were built and not equipped with sprinkler protection. Records is very wasteful, as used at present, because of the excess of 
of insurance companies show that 22 per cent of their sprinklered- that is normally used to hold the temperatures down. 
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Case No. 359) Reply: In aecordance with Par. 264 manhole shall be placed 
i: Is it permissible, under the requirements of the Boile1 in the upper part of the boiler sh boiler head or dome head 
with heads stayed by through rods, to attach the rod ends of a fire-tube boiler over 40 in. in diameter When applied t 


e heads by a special form of gland nuts that provide for pack- 


between as 


them, 


shown 


in Fig. 1S? 


the head of such a boiler, the head shall be stayed in accordance 


with Par. 203e. 








Impressions of Industrial Russia 


Glimpses of the Workers and Factories in Moscow and Petrograd—The Present Economic 
Situation and the Doubtful Outlook for Russian Industries 
By ROYAL R. KEELY, NEW YORK, N. Y. 


The position of Russia in European reconstruction is of vital in- 
terest to American engineers and industrial executives, and there is 
lack of reliable information as to conditions in Russia. Mr. Royal 
R. Keely, Mem. Am.Soc.M.E., returned from nearly two years 
in Russia, as this issue of MecHANICAL ENGINEERING was about 
to go to press. Upon being convinced of American interest in 
Russian developments, he prepared this statement of some of his 
impressions. Coming from an engineer and an experienced observer 
in industrial plants, it will be accorded authority. 

Mr. Keely is a graduate of Cornell University in electrical engi- 
neering and received the degree of M.M.E. in 1901 After three 
years’ experience in power-plant and electrical railway machinery, 
he served as professor of engineering at the University of South 
Dakota for two years, as consulting engineer in Sioux Falls, South 
Dakota for one year, and as city engineer of Edmonton, Alberta, 
N.W.T., Canada, from 1906 to 1909. Since that time he has acted 
as professor of electrical engineering at the Nova Scotia Technical 
College, consulting engineer for the Tabor Mfg. Co., Philadelphia, 
and in 1913 he opened an office as consulting management engineer. 

Mr. Keely went to Russia in 1919 and for eight months visited the 
industrial plants in and about Moscow. He was imprisoned for a 
year and upon his release he had a four-months’ opportunity to observe 
the operation of the industries of Russia. —Epriror. 


HE Bolshevik revolution 

| came in Russia in October 

1917. Larrived in Moscow 

on September 18, 1919, so their 

organization plans and methods 

of industrial operation had had 

ample opportunity to get well 
under way. 

The general plan of the Bol- 
sheviki is that of wholesale 
centralization. There are var- 
ious departments such as the 
departments of state, war, and 
education. “Means of Produc- 
tion and Ways of Communica- 
tion” are handled by the depart- 
ment known under the name of 
the Supreme Council of National 
Economy. 

The Metal Department with 
Ludwig Martens, former Bolshe- 
vik agent in this country, at its head, includes all metal-producing 
and working plants. One division of this department is devoted 
to standardization, and groups of engineers are attempting to 
establish ideal standards for screw threads, bolts and nuts, and 
chemical and physical standards for iron, steel and alloys. They 
also propose the standardization of an ideal form of the automobile, 
locomotive, etc., as a step in simplifying and standardizing manu- 
facturing 

If Russian industries were completely destroyed and the present 
régime had the power to build everything anew, then a plan of 
standardization might be practiced. The average Russian thinks 
that the problem is 99 per cent solved after these idealistic fan- 
tasiesaredrawnup. The details necessary for effective execution are 
entirely ignored. When elaborate electrification plans were worked 
out for entire Russia, the work was looked upon as substantially 
ended. Electric plows are devices which cannot be of value in 
Russia for some generations. Yet a considerable number of engi- 
neers, clerks and stenographers are wasting immeasureable time 
on their development. 

There are two important reasons for these fantastic schemes. 
One is that the simple-minded officials are pleased by these elaborate 
scientific projects and encourage the work. The other reason is 
that every individual in Russia is assigned to a particular job, from 
which he cannot move without official permit. Therefore engi- 
neers, scientists, and educated people find it necessary to create 
It is more interesting for them to work out these elaborate 
theoretical plans than it is to clean streets or split wood. 
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CENTRAL STORES DEPARTMENT 

In the organization of industry, one particularly interesting and 
theoretically fine department called the “Producemet” has been 
set up. This corresponds in our practice to a general stores de- 
partment. Here are recorded the location, quality and quantity of 
all raw materials in the entire nation, also the quantity and kind 
of finished product and its location. The records for all manu- 
factured products are turned into this office automatically, as well 
as all demands for them. Under the Bolshevik scheme, each 
individual is to work for the government, and in return for this 
service he is to be supplied with the necessities of life. If one 
wants a typewriter he puts in his demand at the central stores 
department, where they decide whether he is entitled to a type- 
writer. If his request is granted, the machine is ordered to be 
shipped from the nearest point of production or storage. In the 
the central office is a very elaborate and complicated card system, 
but the staff is entirely incompetent and untrained and the records 
are never up to date and are entirely unreliable. In the winter 
of 1920 I visited this department. There were about 2000 em- 
ployees, but at the time of my visit it was extremely cold, the 
temperature in the rooms being around the freezing point. Only 
a very small fraction of the total number of employees were at their 
desks, a few typists attempting to write on their machines with 
gloved hands. 


THE PROFESSIONAL UNIONS 


The professional or trade unions are attempting to take an 
important part both in the educational and industrial control. 
The government is theoretically a government of the workers and 
peasants. These professional unions are therefore a part of the 
government and are consequently under the control of the Bolshe- 
vik party. They fix the rates of pay and also the piece rates and 
premiums. Their plan has been the establishment of a fixed base 
rate which varies according to the production and general effi- 
ciency of the workers. Bonuses for increased production have 
been ineffective because of the extremely difficult working con- 
ditions. There is always the demand for increase of wages, and 
with each increase of wages the cost of living goes up in approxi- 
mately the same proportion. It is interesting to note that the 
market price on food, clothing and daily necessities remains about 
constant as compared with the American dollar. The value of 
the ruble drops in proportion to the increase in wages. 

The workmen have their Soviets in each factory. These men, 
illiterate and inexperienced in executive and technical work, have 
power over the engineers and members of the old technical staff. 
This fact, in connection with the shortage of ~aw material, fuel, 
instruments and tools, makes any effective result almost un- 
thinkable. 

For any degree of success from such a gigantic centralized organi- 
zation for production and transportation it would require a nation 
of able, honest and efficient people, all unselfish:y working for the 
public good. Graft and corruption were proverbial under the old 
régime in Russia, and under the new, the adverse economic condi- 
tions have greatly increased dishonesty and thievery. 


SrreET RAILWAYS AND TELEPHONES 

The official working hours are from 10 to 5, but scarcely any one 
in Moscow works longer than from 11 to 4. The entire evenings 
are spent in repairing shoes, sawing and splitting wood, carrying 
water, removing ashes, and running to various departments for 
food rations from the government. In the winter of 1919-20 the 
street-car system did not operate. Last summer and winter there 
was a limited street-car service, but only certain employees who 
were able to secure official passes were allowed to ride. The tele- 
phone service is almost entirely destroyed. All telephones have 
been removed from private apartments. 
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DISCONTENT AMONG IeMPLOYEES 


With the whole of Russia reduced to a state of starvation, it is 
painful to see great cities like Moscow and Petrograd without any 
useful productive effort. I was surprised to see the general dis- 
content among all employees. The average man is only interested 
in making a job for himself to comply with the compulsory labor 
requirements. Every one in Russia who has any education, train- 
ing or ability wants to leave the country, and would if the oppor- 
tunity was given. I had rather a close acquaintance with the 
Russian-American Tool Company, made up of a few Russian immi- 
grants to America who had a little coéperative factory here in the 
United States. In 1918 their patriotism led them to return to 
Russia, taking their American machinery and equipment with them. 
hey established a tool factory in Moscow in the fall of 1919 which 
is looked upon as a most successful example of the new industry, al- 
though its production is only one-tenth of what it should be. I 
renewed my acquaintance with these men in the summer of this 
year, Just before leaving Moscow. They are all extremely dis- 
atisfied with their experience in Russia. The employees receive 
one and a half Russian pounds of black bread daily, a little soup 
for their noon lunch, and once a month four or five pounds of meat, 
some vegetables and fish. This is better than the workers in other 
factories get. Also their pay is better. Yet these men are selling 
their personal effects in order to provide daily necessities, and this 
was In the summer when the living conditions were easier 
They did not dare consider the difficulties of the coming winter. 

I have seen and talked personally with hundreds who returned 
to Russia under the patriotic impulse. I have not found a case 
where they were not making every effort to get back to America. 


CONDITIONS IN Moscow Factories 


The big Goujon factory, devoted to structural steel, wire rope, 
ete., and employing some six or seven thousand men before the 
revolution has now but a thousand employees. The old technical 
men who are trying to direct the work have very great difficulties. 
lhey are short of raw material, fuel, food, trained workers, etc. 
They have no control of discipline. I asked the chief engineer to 
tell me the greatest need of his plant, and he replied, “‘A proprietor.”’ 

The AMO automobile factory is a new plant with the very finest 
buildings and American equipment. Six or seven thousand men 
should be employed for full operation. They now have about 
1000 employees, and these are engaged in trying to complete the 
plant, which was not entirely ready when the revolution came, and 
in repairing a few automobiles. Their output is about what would 
be expected from an American garage of 15 or 20 men. They tried 
ll the winter of 1919-20 to make a cylinder casting for a White 

‘tor truck. In May 1920, after dozens of experiments, they had 
ne casting which they failed to machine. 

The International Harvester Company's factory near Moscow is 
he only factory I found which had not been “nationalized,” but 
even here the manager’s hands were tied, because for all the essen- 
tials of manufacturing he must depend on the Bolshevik govern- 

ent. He takes his orders from the Bolshevik government and 

anufactures on a cost plus 10 per cent basis, out of which he 
must pay his expenses and those of the executive staff. He per- 
mitted the Workmen’s Committee to have charge of social matters, 
sanitation, hospitals, food, ete., but technical questions are decided 
by the technical staff. By his energy and tact he has maintained 
discipline and achieved some success. The government failed to 
supply this plant with fuel. They then allowed the manager to 

ke a train of cars to the forests and bring back the necessary 

od. For his furnaces he required coal and coke. Rickoff, presi- 
dent of the Supreme Economical Council, said to him, ““We cannot 
get this coal for you. We will give you a train and you can go 
‘or the fuel yourself.” The manager took the train to the mines 
under a soldier convoy, and came back with enough fuel to keep 
the furnaces going for the immediate future. 


LocoMorivE REPAIRING 


At one time I told Lomonossoff' that the fate of his country 
hung primarily on transport, and that transport, in turn, de- 
pended on locomotive repair. Orders were subsequently issued 
and locomotives were placed in all sorts of factories which lacked 
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equipment or workmen for this kind of work, and any appearance 
The 
a locomotive was repaired and they wer 
This brought about 
The locomotive was turned out quickly, 


of regular production was thereby destroyed. men wer 
given a 
allowed to go to the country and bring in food. 
the most inefficient results. 
making a good record for the factory, but would come back shortly 
for another repair. At the time of the revolution there was a big 
wire cable factory near Moscow. Here, for several months, about 
1000 men were employed getting the plant ready. In the spring 
of 1920 the first locomotive was completed and the men took this 
with a train of cars and hundred miles 
into the country for food, disrupting any scheme of transportation 
schedules. 

During all this time, the big 
standing idle! 


bonus when 


engine went several 


locomotive works in Russia were 


PETROGRAD FACTORIES 


Jad as the manufacturing conditions are in Moscow, the pros- 
pects there are better than in any other part of Russia. In Petro- 
grad the big Tregolnik Rubber Company plant employing 38,000 
men before the revolution is entirely idle. In the Baltic Ship- 
building Plant only a little repair work is being done. At the time 
Petrograd was threatened by the opponents of the Bolsheviki a 
large part of the machinery was evacuated from Petrograd, but 
the machines were taken apart without being marked and so 
“scrambled” that it was entirely impossible to reassemble them 
again. The Siemens-Schuckert Works, employing about 40,000 
men is now essentially idle, doing only a little repairing. In the 
Arthur Koppel plant in Petrograd regular production was stop- 
ped, and at the time of my visit early in 1920 they were making 
only a few turf-excavating machines. 


CLASSES IN Russia 


The whole population of the present Soviet Russia may be di- 
vided into five classes. The first includes what one may call the 
political idealists and these have been instrumental in laying out 
the general organization plan for the present government. Their 
number is very small. The second class is made up of a few hun- 
dred who are now ruling with an iron hand. These men are living 
better than they have ever lived before, occupying the best houses, 
having the best food and clothing and the use of automobiles. 
The third class comprises the remainder of the Bolshevik member- 
ship, said to number about 500,000, most of whom are not in sym- 
pathy withtheparty. Finding theirfamilies cold, hungry and ill clad, 
and seeing their Bolshevik friends better situated, they join the party. 
The fourth class includes the peasants, the majority of whom may 
be said to be strongly against the present régime. The fifth class 
includes former wealthy people, the educated groups, professors, 
scientists and engineers. It seems to be the aim of the Bolsheviki 
to exterminate this class. Therefore their living conditions are 
extremely bad. The Bolsheviki have been successful in only one 
thing and that is in pulling every one down to the level of the lowest 
of prerevolutionary times. The only exceptions to this are the 
first two classes named above. 


POSITION AND PROBLEMS OF ENGINEERS 


The position of the engineer in Russia today under the Bolshevik 
régime is exceedingly difficult. Conditions do not permit con- 
structive work by engineers. 

I can refer to a great many instances where engineers of my 
acquaintance are procuring enough food and fuel for their families 
only by selling their books and instruments. They are living 
huddled in squalid quarters, doing their cooking on small sheet- 
iron stoves which also serve as heaters. They carry supplies up 
five or six flights of stairs, after hauling them miles from the store- 
house. They are occupying minor clerical jobs in the factories 
or government offices to get their food allotment, or are doing 
menial mechanical work in smaller villages where food and fuel 
conditions are slightly better. The chief engineer of the AMO 
automobile works was theoretically in charge of production. This 

(Continued on page 764) 

1 Formerly foreign representative for the Kerensky government in the 
purchase of railway material. At present acting in a similar capacity for 
the Bolshevik government. 
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The Relation of the Engineer to Public Utilities 
R. PRITCHETT, President of the 


Carnegie Foundation, says in his 
recent report on the law profession: 

If organized society is to continue, the 
great mass of human beings who 
it must be fed and clothed and warmed and 
transported. 

Mr. H. G. F. Spurrell, in Modern 
Man and his Forerunners, defines civili- 
zation as: 

.. . the mode of life in a territory which 
is maintaining a larger population than could 
live on the land if the people were not 
organized to develop its resources. 


compose 





Spurrell’s “civilization” under modern 
conditions becomes Pritchett’s ‘‘organ- 
ized society.” 

On the walls of the Engineering Societies Library one may read 
that: 


M. E. Coo.Ley 


Engineering is the art of organizing and directing men, and of controlling 
the forces and materials of Nature for the benefit of the human race. 

Thus we see that engineering is a factor in civilization—so im- 
portant a factor, indeed, that modern civilization, as we know it, 
could not exist without engineering. That is to say, if the work of 
the engineer were to be wiped out of existence—annihilated—desola- 
tion would fall upon cities and adversity sweep the land. Civilized 
people would be pursued by famine and plague, suffering and sorrow 
being in proportion to their degree of culture and refinement. Only 
those living close to nature would be unaffected. 

But more specifically what part does the engineer perform in 
Dr. Pritchett’s conditions for the continuation of organized society, 
to wit, feed, clothe, warm and transport human beings? The 
engineer may not himself grow the materials for food and clothing, 
but. he does provide the mechanical means for converting many of 
them into food and clothes; and for transporting them from source 
to consumer. He also provides the means for warming and trans- 
porting human beings. In short, the engineer is very largely re- 
sponsible for what Dr. Pritchett says is necessary for the continuation 
of organized society. 

Not to eulogize but to point to another kind of service for the 
engineer, let us consider his relations to public utilities, meaning 
thereby steam and electric railroads; telegraph and telephones; 
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electric lights and power plants; water and gas plants, and the like. 
These are as vital to our modern civilization as the circulating and 
nerve systems are to the body. The engineer having done his part 
in designing and building them is no longer concerned except as he 
may be called on to help operate or extend them in the future. 
That is to say, engineers are not doing their duty to the public in 
refraining from taking part in questions affecting the cost and value 
of utility properties and rates to be charged for service. 

Public utilities are in the main owned by public-service com- 
panies. There is, however, a distinct trend toward public owner- 
ship. Behind may be changing social conditions, but in the fore- 
ground are dissatisfaction with the service and the rates charged. 
Out of misunderstandings have grown quarrels and fights which 
have for years occupied our courts and commissions. The question 
here is not the merits for either side but how to bring about mutual 
understanding. What are the factors which should govern in de- 
termining proper rates for service? and where is the line to be 
drawn in questions of public ownership? Although largely engi- 
neering in character, these questions apparently have not interested 
engineers very much. Why? 

No one will question that the engineer, having been instrumental 
and largely responsible in building utility properties, is, or should 
be, well qualified to say what items go into their building and the 
cost of the items. In the absence of engineers, except a few, this 
important field of investigation has been occupied by others, who 
honest though they be, are ignorant of many important things. 
Thus courts and commissions have reaching conclusions 
and rendering opinions which are not in every case based on all 
the facts. 

The public is not to be blamed for its attitude, when those really 
qualified to have an opinion are silent. Public-service corporations 
have been charged too many times with high-handedness in the 
past. But they are for the most part the sins of the fathers; for 
whatever the public may think about it, the responsible officers of 
public-service companies are not today engaged in robbery;—they 
are fighting for existence. Hundreds of companies have gone into 
receivers’ hands and the end is not yet. But that is not the worst 
of it. The public in working out its indignation may deal itself a 
blow as well as the company. It should remember that Sampson 
in pulling the house down to avenge himself on the Philistines also 
killed himself. 

It is common. knowledge that because of the quarrels between 
the public-service companies and the public no more money can 
be had for investment in utilities at low interest rates. Such in- 
vestments are now regarded as too much of a gamble. It is safe 
to say that had it been foreseen that the charge allowed for service 
would be insufficient to meet necessities capital would not have 
been forthcoming and the utility would not have been created. And 
it is also safe to say that could it now be done without too serious 
loss capital would be withdrawn from public utilities. Public 
ownership would no longer be an issue but would become a 
necessity. 

One of the contentions has to do with the amount of capital 
invested in the utility. The books show one amount, the appraisal 
another; and the public not knowing which is right accepts neither. 
Considering the imperfect methods of keeping accounts in the early 
days, difference of opinion among engineers and accountants as 
to the propriety of including certain items of cost is scarcely to be 
wondered at. The subject of appraisal and valuation is largely 
the development of the past twenty years, and comparatively few 
have engaged in this field of research. If engineers, accountants, 
commissions and courts cannot agree, how reasonably expect the 
public to be satisfied? 

Why this lethargy of engineers in a matter of such vital impor- 
tance? It certainly cannot be indifference. More likely it is 
due to the engineer being an idealist—an idealist in the sense that 
he is wrapt up in his constructive work, his interest in its problems 
being so great as to exclude other matters. Whatever the cause 
it is time the engineer roused himself and took more active part in 
public affairs. The public wants the opinion, not of individual! 
engineers, but of the profession. More than that, the publi 
wants the help that engineers can, because of their professional 
knowledge, render as citizens. 


been 


M. Ek. Coo.ey. 
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Getting Together 


(THE essential unity of science is being more clearly recognized 
each day. Chemistry and physics merge in the study of the 
radioactive elements, the advances in colloid chemistry, the re- 
actions promoted and the syntheses effected under the action of 
light, and in the important and expanding applications of electricity 
to process industry in many fields. All the experimental sciences 
coming to lean more and more heavily upon the mathematician 
d to draw more generally upon each other to adjust or support 
eir findings. Chemotherapy, the X-ray, radium, and synthetic 
rugs have placed new powers in the hands of the physician. 
Biology has now to reckon with vitamines, adrenalin, and the ex- 
rdinary influence upon the living organism of the chemical 
ducts of the thyroid and other glands. 
With this general trend so clearly defined it is not surprising 
t the chemist and the mechanical engineer are finding new 
ts of contact and ce veloping a new sense of mutual dependence 
their industrial Bessemer supplies the engineer 
th cheap steel. Thomas and Gilchrist make available great 
lies of phosphatic iron ores. As the requirements of the engineer 
increasingly exacting the chemist provides tungsten, 
nadium, and nickel steels. These the engineer turns to new 
unt and by the development of high-speed tools revolutionizes 
art of metal cutting. The engineer demands lightness with 
trength, and chemistry supplies aluminum. From its storehouse 
ne new abrasives, better adhesives, more effective lubricants. 
Che burning of coal is a chemical operation, and to be carried 
at high efficiency the process must be under chemical control. 
Che whole fuel situation today is charged with impending change. 
It is plastic, but it cannot be shaped by the mechanical engineer 
lone. The problems involved in powdered coal, colloidal fuel, 
Trent process, low-temperature distillation, gas enrichment, and 
motor fuel, to mention only a few of the factors in the complicated 
ituation, demand for their solution the close coéperation of the 
mist and the engineer. Similar coéperation is required if we are 
secure the best results in the layout of piping and equipment, 
selection of materials of construction, and the adaptation of 
tures to the needs of industry. 
hemistry is an experimental science, and chemists are trained 
levise and conduct the experiments designed to secure answers 
many of the questions of the mechanical engineer. The mechan- 
engineer deals with matter in the mass, and chemistry is 
erned directly with the properties of the matter with which he 
Here is the meeting ground on which the chemist and the 
hanical engineer may coéperate to mutual advantage. 
A. D. Littrte. 


activities. 


ome 


Dinner to American Deputation of Engineers 


lwo hundred of the elected officers of American engineering 

ies assembled in New York on October 10 to “welcome home” 
deputations of American engineers which visited England and 

I ce this summer to convey greetings to the engineers of those 
ntries. The names of those who went abroad and an account 

he trip were published in the August issue of MECHANICAL 

NGINEERING, page 558. 

(he form of weleome was a dinner at the Pennsylvania Hotel 
ich Mr. J. Vipond Davies, president of the United Engineering 
ties, acted toastmaster. Distinguished guests included 

Gaston Liebert, French Consul General; Captain G. H. Arm- 
¢, British Consul General; G. G. Clapperton, representing 
British Institution of Electrical Engineers; Prof. Jacques 
lier, spokesman for the French universities; and Governor 

ies Hartness of Vermont. 
llowing speeches by Mr. Swasey, chairman of the delegation, 
by Captain Armstrong, Mr. Charles F. Rand and Dr. Jewett 

‘ribed the functions which took place in England and Mr. John 

‘\. Freeman and Major Dwight those in France. 

M. Liebert, on behalf of the French Government, presented 

dals commemorative of the mission’s visit to that country to 

the,presidents of the four national engineering societies, to the 
general chairman of the mission, and to the chairmen of the several 
society delegations. 


as 
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Death of Dr. J. W. Richards 


Dr. J. W. Richards, professor of metallurgy at Lehigh University 
and one of the foremost engineers of the country, died sudd nly 
12. Dr. Richards was born July 
He was educated in the Central High 
Heidelberg, the Mining 
Academy at Freiberg, Germany, and Lehigh University. He taught 


of heart trouble on October 
1864 at Oldbury, England. 


School, 


28 
Philadelphia, the University of 
it the latter institution for over thirty vears. 


Dr 
chemical and metallurgical cases, | 


Richards was an authority on alumin im, a le xpert 


gal « 


international r¢ 


in 
putation 
in various branches of metallurgical technology, and was the author 
; subjects 

He was a member of the Assay Commi in 
1897; representative of The Franklin Institute to the International 
(Geological Congress held in Russia in 1897; m 


of many books on metallurgical and other engineering 


United State ssion 
ember of the jury 
of awards, department of chemistry , of the National I xport Eexhibi- 
tion at Philadelphia in 1899; member of the iwards and 
chairman of the metallurgical subjury, Panama-Pacifie Interna- 
United States Navy 


jury of 
tional exposition, 1915; member of the Con- 
sulting Board, 1915-1918. 

He was a charter member of the American Electrochemical 
Society, its first president in 1902 and 1903 and its secretary since 
1907. He was a member of The Franklin Institute of Philadelphia, 
president of the chemical section, 1897-1899, and professor of 
electrochemistry of the institute, 1907-1910. 

Dr. Richards was a member of the Faraday Society, Deutsche 
Bunsen Gesellschaft, American Chemical Society, American In- 
stitute of Mining and Metallurgical Engineers, former vice-president 
of the institute and chairman of the iron and steel committee since 
1914, member of the Iron and Steel Institute of Great Britain. of 
the American Iron and Steel Institute, of Société de la Chimie 
(France), of the American Institute of Chemical Engineers, and 
honorary member of the American Klectroplaters’ Association He 
was a member of the Board of Engineering Foundation and a 
member of the National Research Council. He was representa- 
tive of the American Institute of Mining and Metallurgical Engi- 
neers on the joint conference committee of the F.A.F.S. 


Announcements of the DeLamater Ericsson 
ry. ‘ ° 
lrablet Committee 


The DeLamater Ericsson Tablet Committee announces that it 
has had a communication from the Board of Directors of the Asso- 
ciation of Swedish Engineers (Svenska Teknologforeningen), 
Stockholm, Sweden, stating that they will hold a celebration of the 
sixtieth anniversary of the Battle of the Monitor and Merrimac 
simultaneously with the celebration which the Committee will 
hold in New York and Washington on March 9, 1922, as announced 
in the September issue of MEercHANICAL ENGINEERING. It is 
expected that members of the Royal Family and the Americar 
minister to Sweden will be present at the Swedish memorial meeting. 

The Committee hopes by means of these contemporaneous 
celebrations to still further enhance the already very cordial re- 
lations between Sweden and this country, and hopes that American 
engineers and other patriotic citizens will coéperate with the Com- 
mittee to this end. 


DeLAMATER ERtIcsson TABLETS ON EXHIBITION 


America’s Making, Inc., under the auspices of the New York 
State and City’s Departments of Education, will exhibit three 
centuries of immigrant contributions to our national life at the 
7ist Regiment Armory, New York City, October 29 to November 
12. At the request of the Swedish Section. the DeLamater Ericsson 
Tablet Committee has been asked to make arrangements 
for having the DeLamater Ericsson Tablet models, the medals and 
diplomas presented to Captain Ericsson by this and other countries, 
and the Ericsson models of solar engines and other mechanisms 
now in the possession of The American Society of Mechanical 
Engineers, to form a part of this exhibit. The DeLamater Erics- 
son Tablet Committee, whose address is Engineering Societies 
Building, 29 West 39th St., New York, N. Y., consists of H. F. J. 
Porter, Chairman, Oakley R. DeLamater, Fred. A. Halsey, Axel 8. 
Hedman, Ernst Ohnell, Henry R. Towne, and Chas. Vezin. 








A.S.M.E. Annual Meeting in New York, December 5 to 9, Will 
Stress Importance of Industrial Waste Elimination 


Professional Divisions to Discuss 


Avoidable Wastes—Strong Sessions on Education 


Students to 


Conduct Session—Social Events to be Emphasized—Registration Fee 


HE recent report of the Committee on Elimination of Waste 

appointed by the American Engineering Council emphasized 

the great responsibilities to be borne by engineers in elimina- 
tion of industrial wastes in this country. Following out the recom- 
mendations in the report that each technical society give this 
matter intensive treatment, the program of the 1921 Annual 
Meeting of the A.S.M.E. will stress the engineering phases of 
the problem. The leading session will point out the necessity 
for waste elimination and develop the principles of standardization 
and stabilization which are essential in the movement. The 
professional sessions will contribute to the strength of the program 
by emphasizing, in a concrete technical way, the steps that can 
readily be taken to more effectively utilize our national resources. 
The names of the speakers for the leading session cannot be an- 
nounced at the present time, but the Management Division, which 
is arranging the program, promises that the general question of 
waste elimination will be discussed in a broad, constructive manner. 
An inspiring session is assured. 


PROFESSIONAL SESSIONS 


The tentative program on page 755 shows an intimate relation 
between the leading session and the technical sessions whose pro- 
grams have been arranged by the various Professional Divisions. 
The complete programs for some of these sessions are given. The 
Aeronautic, Ordnance and Forest Products Divisions have not 
entirely completed their lists of speakers. The Aeronautic Divi- 
sion contemplates a discussion of the economic possibilities of 
commercial aviation and two technical papers on the materials 
used in airplane construction; one of these, on cables, will be given 
by R. R. Moore. The Ordnance Division will present a paper 
by Colonel J. W. Joyes, Chief of the Technical Staff of the Ord- 
nance Department, in which avoidable wastes in ordnance manu- 
facture will be pointed out. The Forest Products Division will 
demonstrate how several lumber manufacturers have successfully 
reduced waste in the various processes involved in the conversion 
of the log into forest products. The experience of the Southern 
and West Coast districts will be related and the need for still further 
reduction in wastes will be emphasized. 

The limitations of the Engineering Societies Building make it 
exceedingly difficult to hold more than three simultaneous sessions. 
Accordingly, the Council has this year granted permission to 
extend the meeting for five days, and the leading session will be 
valled to order at 2.00 p. m. on Monday afternoon, December 5. 
As a further step to properly utilize every available moment, 
morning sessions will begin promptly at 9.30. It is believed that 
this will reduce the necessity for adjourned sessions. 


EDUCATION 

The importance of industrial education will be developed thor- 
oughly at this meeting. Two sessions are to be held, one under 
the auspices of the Committee on Education and Training in the 
Industries, which will present a program pointing out the great 
needs for education in the industries. Dean R. L. Sackett of 
Pennsylvania State College will present in one of the papers a 
résumé of the status of industrial education throughout the country. 
The second paper, by D. C. Buell, of the Railway Education Bureau, 
Omaha, Neb., will relate the steps taken by the railroads of the 
country for the training of their men. It is earnestly hoped that 
this program will bring out discussion that will enable the committee 
to plan a constructive program for future industrial training. 

The second session on education will be a joint meeting with the 
Society for the Promotion of Engineering Education. Prof. 
Dugald C. Jackson is in charge of the program, which will give an 
opportunity for mechanical engineers to discuss with teachers 
the requirements of an adequate technical-school training in mechan- 
ical engineering. 
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STUDENTS’ SESSION 
A new and important development in Annual Meeting projects 
will be launched at the coming December convention. The 
Committee on Relations with Colleges has charge of a session 
at which the papers will be prepared and presented by students. 
Discussion will be limited to students and the meeting will be 
conducted by students. 


HonorARY MEMBERS 


The honorary memberships which have been granted to Henry 
R. Towne and Nathaniel G. Herreshof will be formally bestowed 
on Tuesday evening, following the address of President Carman. 

Business MEETING 

The business meeting has been scheduled for Wednesday, Decem- 
ber 7. The entire day will be given over to the discussion of the 
policies of the Society and especially of the new constitution which 
appeared in Sectoin Il of the August issue of Mecuanicat ENGI- 
NEERING. The business meeting is the especial opportunity afforded 
for the membership to discuss Society matters. The program has 
been arranged without conflicting sessions so that there will not be 
the excuse that opportunity is not granted to each member to 
stand on his feet and comment upon what the Society is or is not 
doing. The strength of the A.S.M.E. has been built on the 
activity and interest of its members, and its future growth depends 
on increasing this activity and interest. 


SociaAL Events 


A program of social events somewhat more elaborate than that 
of last year has been planned for this meeting. In addition to the 
presidential reception, which will be held Tuesday evening, there 
will be a ladies’ tea and dance on Wednesday afternoon, an informal 
get-together dinner for the membership on Wednesday evening, 
and a dinner dance on Thursday evening. Friday evening will 
be devoted to college reunions and the following institutions ar 
planning events: Cornell University, University of Illinois, Lehigh 
University, Massachusetts Institute of Technoiogy, University o! 
Michigan, New York University, Pennsylvania State College 
Polytechnic Institute of Brooklyn, Purdue University, Rensselaer 
Polytechnic Institute, Stevens Institute of Technology, Worceste: 
Polytechnic Institute, and Yale University. The ladies’ tea wil! 
be served Wednesday, December 7, at 3.30 on the fifth floor of th 
Engineering Societies Building. The place for the informal get- 
together dinner on Wednesday evening has not yet been chosen. An 
informal program will be given during the smoker which wil! 
follow the dinner. The dinner dance will be held at the Hote! 
Astor. In view of the great popularity of this function in previou 
years it is probable that reservations will be required well in advance 
of the meeting. The circular, which will go out to the membership 
sarly in November, will give complete information regarding suc!) 
reservations. On Thursday a luncheon is planned for members 
of Sigma Xi honorary scientific society. 

Excursions will lead to points of technical interest about New 
York. The Friday afternoon excursion will be one of interest to 
the entire membership. 

The ladies will be made especially welcome at this meeting. A 
reception committee will be in constant attendance and opportur 
ties will be given to visit interesting points of the city. 


SPECIAL RAILROAD RATES 


Arrangements are being made to provide special railroad rates 
for members attending the meeting. Complete information re- 
garding this will be in the Annual Meeting circular. It is requested 
that every member who is coming to the Annual Meeting make 
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Monday Morning, December 5 
Local Sections Conference 


Council Meeting 


Tuesday Morning, December 6 (Simultaneous Sessions 
POWER WASTE SESSION 
HeAT BALANCE OF 
CONNORS CREEK STATION OF THE DETROIT Eptson Co., C. H 
Cfarke 
DELAWARE STATION OF THE PHILADELPHIA ELectric Co., E 


Berry 

CoLrax STATION OF THE DugUESNE LicHT Co., C. W. E 

L. Hopping 

Heit Gate STATION oF THE UniTED Exvectric Licut & Power Co 
J. H. Lawrence and W. M. Keenan 


Tuesday Afternoon, December 6 (Simultaneous Sessions 
MANAGEMENT WASTE SESSION 
MAKING WorkK. FAscInaTiInG, W. N. Polakov 
Tue Process Cuart, F. B. and L. M. Gilbreth 
FOREST PRODUCTS WASTE SESSION 
(Authors to be announced) 


Excursions 


Tuesday Evening, December 6 
Presidential Address and Reception 
Conferring of Honorary Membership 


Wednesday Morning, December 7 


Business Meeting 


Thursday Morning, December 8 (Simultaneous Sessions 
FUEL WASTE SESSION 

BorLer PLANT Erricrency, Victor J. Azbe 
Fue. Savinc IN RELATION TO CapPITAL NecEsSsaRY, Jos. Harrington 
DEVELOPMENTS IN BOILER AND FurNACE DesiGn, D. S. Jacobus 
Propucer Gas For InpuSTRIAL Furnaces, W. B. Chapman 
Thursday Afternoon, December 8 

Joint Session with Society for Promotion of Engineering 

Education 


Excursions 





Friday Morning, December 9 (Simultaneous Sessions 
TEXTILE WASTE SESSION 
i REPORT ON SECOND WorLD CoTTron CONFERENCE, Chas T. Main 
HippEN WASTES IN TEXTILE Mis, T. P. Gates 
RESEARCH RESULTS IN COTTON SPINNING, A. N. Sheldon 
Economy In TeExTILe Drytneo, B. R. Andrews 
ORDNANCE WASTE SESSION 


(Authors to be announced) 


Friday Afternoon, December 9 
Council Meeting 


Excursions 








TENTATIVE ANNUAL MEETING PROGRAM 


New York, December 5-9. 1921 


Other subjects or change s to be announced later 


Wednesday Afternoon, December 7 
Business Meeting 


Ladies’ Tea and Dance 


Monday Afternoon, December 5 


LEADING SESSION: ELIMINATION OF WASTE IN [INDUSTRY 


Monday Evening, December 5 


SESSION ON EDUCATION AND TRAINING IN THE INDUSTRIES 


MACHINE SHOP WASTE 


WASTE IN MACHINE INDUSTRY (two papers), J. A. Smith and J. J. Callahar 


SESSION 


Art or Mi..ino, John Airey 


RAILROAD WASTE SESSION 
AVOIDABLE WASTE IN OPERATION OF LOCOMOTIVES AND Cars, Wm. FEln 
AVOIDABLE WASTE IN LocomoTives, Jas. Partington 


AVOIDING Waste In Car OpgeRATION, W. C. Sanders 


GENERAL SESSION 

TESTING OF EmerGceNcy FLest Bot_ers Usine Ou, Fuer, F. W. Dear 
STRESSES AND DEFORMATION IN FLAT CrrcULAR CYLINDER HEADS \ 
MATHEMATICAL ANALYsIs, Maj. G. D. Fish 
CONTROL OF CENTRIFUGAL CASTINGS By CALCUI 


ATION, R. F. Wood 


Wednesday Evening, December 7 
Dinner and Informal Get-together 


MATERIALS HANDLING WASTE SESSION 


INDUSTRIAL WASTE IN HANDLING OF MATERIAL, H. V Coes 


STUDENT SESSION 


(See page 754) 


Thursday Evening, December 8 


Dinner Dance 


AERONAUTIC WASTE SESSION 
(Authors to be announced) 
GAS POWER WASTE SESSION 
PORTING AND CHARGING OP Two-Strokg Or, Enorinas, Louis Illmer 


Paper by E. A. Sperry (title to be announced) 











timself familiar with the provisions regarding these rates so that 
entire membership may receive the benefit therefrom. The 
irding of the one-half fare rate on the return trip depends upon 
‘number of members who apply for certificates before leaving 
eirhomes. These certificates are turned in at the Annual Meet- 
¢ headquarters and if a sufficient number are received the one- 
lf fare rate is awarded. It is important, therefore, that every 
member attending the Annual Meeting make request for the 
ceruincate. 





REGISTRATION FEE 

The Committee on Meetings and Program, with the approval 
of the Council, has authorized the levying of a registration fee of 
$1.00 for each member and $2.00 for each male guest. Ladies 
are to be registered without charge. This registration fee has been 
imposed only after very careful consideration of the various prin- 
ciples involved and knowing that the membership thoroughly 
believes that the meetings of the Society should be at least partially 
self-supporting. 
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Snow Removal From City Streets a Problem For Engineers 


A.S.M.E. Materials Handling Division Discusses Fundamentals of the Problem and 


Various Methods of Melting, Compressing and Conveying Snow 


‘HE removal of snow from city streets is a problem requiring 

adequate machines, thorough organization and forceful 
administration. An engineering discussion of this problem took 
place on Friday evening, September 23, at a meeting of the 
Materials Handling Division of The American Society of Mechani- 
cal Engineers held in the Engineering Societies Building under the 
auspices of the Metropolitan Section. 

Walter 8. Finlay, Jr., chairman of the Metropolitan Section, 
opened the meeting and after a short business session relinquished 
the chair to Nathan C. Johnson, member of the Executive Com- 
mittee of the Materials Handling Division. 

The first speaker was Henry L. Doherty, whose interest in the 
problem had been aroused by his observation of removal methods 
used at the time of the heavy snowfall in New York on February 
20, 1921. Mr. Doherty’s views are expressed in an editorial in 
the August issue of MECHANICAL ENGINEERING and in his correspon- 
dence with various officers of The American Society of Mechanical 
Engineers, printed copies of which are available on application 
at Society headquarters. In his address, Mr. Doherty pointed 
out the immensity of the problem of removal of a snowfall in a 
large city of even a few inches. In New York City a snowfall of 
12 inches means a total weight of approximately 3,000,000 tons 
of snow on the 3500 miles of streets. Upon the assumption that 
snow must be handled so as to impede traffic in the least possible 
degree and for the shortest possible time, Mr. Doherty suggested, 
as first aid only, that footpaths should be made at the curb, throw- 
ing the snow toward the building line, that one-way streets be 
decided on, and that on two-way streets road paths should be 
cleared on the sides, piling the snow in the center, and sidewalks 
cleared at the curb. All of this should be done after a careful 
survey is made of every foot of New York streets and maps prepared 
showing where snow may be piled. To avoid hauling, which seems 
exceedingly expensive, Mr. Doherty suggests the making of snow 
briquets. He calls attention to the fact that ice is ten times as 
dense as snow and that with a briquetting mechanism a 12-inch 
snowfall on a 60-foot street may be piled in a wall three feet wide 
and three feet high where it will not interfere with traffic and will 
melt without inconvenience to vehicles or foot passengers. Mr. 
Doherty also discussed other methods of removal and advocated 
the use of the method which proved most economical for each 
particular locality, 

John P. Leo, commissioner of street cleaning of New York City, 
emphasized the importance of snow removal to maintain the health 
and safety of the city. He described the experience in New York 
during the winter of 1919-20 when the traffic in the business section 
of the city was practically tied up, resulting in the development of 
a commission under the chairmanship of Fire Chief John Kenlon to 
suggest a solution of the problem which was tried out during the 
winter of 1920-21. The city was mapped out in districts, to each 
of which tractor plows and motor trucks were assigned and located 
in the fire-engine houses in these districts. Routes were laid out 
and the plows patrolled these routes from fixed points. Trucks 
were loaded from the piled snow and dumped into the nearest 
sewer. The cost of removal of a million and a half cubic yards 
was one million, eight hundred thousand dollars in 1920-21. From 
this experience it is now planned to clear and load the snow as it 
falls, using plows, conveyor loaders and trucks to get the snow 
into the nearest sewers. This can be done best as the snow is 
falling, when there is generally very little freezing. The Department 
of Street Cleaning is at work on a mechanical loading apparatus 
which will pick up the snow and deposit it in the trucks to be carted 
away. A number of slides were shown of the apparatus used in 
1919-20 and 1920-21 for the handling of snow in New York City. 


THE FUNDAMENTALS OF THE PROBLEM 


John T. Fetherston, former commissioner of street cleaning of 
New York City, analyzed the snow problem into the following 
three elements: 


~] 


1 For what depth of fall, density, rate, duration and occurrence 
of snow shall the city reasonably prepare each winter? 

2 What are the allowable maximums for the design of the 
organization and apparatus? 

3 The next pertinent or possibly impertinent question to ask 
is, how many hours or days should reasonably be allowed for the 
removal of the snow from the scheduled area, meantime keeping 
the streets free for the movement of traffic, in order that the citizens 
of the town may judge reasonably of the efficiency of the organiza- 
tion, methods, procedure, management and apparatus of the mu- 
nicipality? 

As to the solution of the problem he made the following state- 
ment: 

If the mechanical engineers would voice the sentiments of the public by 
setting up physical standards for snow work in New York and other cities, 
the people would then be in a position to judge of the real efficiency of their 
chosen officials, on a basis of fact. 

Moreover, the officials would undoubtedly welcome a reasonable standard 
by which the results of their work could be judged. No such standard 
exists and it is unfair and unjust to condemn officials for the times they 
fail to vanquish a fifteen-inch snowfall followed by zero weather with six- 
inch equipment and underfed, poorly clothed, inadequately shod humans. 
The Solution of the Snow Problem: 

1 Set up the standards of quantity, quality, time and conditions as a 
basis for the design of organization, methods, procedure and equipment 

2 Provide the personnel and the apparatus to meet the conditions. 
Make the work attractive to available forces by offering pay commensurate 
with the work and the results secured 

3 City officials come and go. There have been eleven commissioners of 
street cleaning in twenty-three years since Greater New York was or- 
ganized—an average official life of about two years to learn the city charter 
and the details of an organization comprising 7,000 men, serving 6,000,000 
people scattered over an area of 140 square miles of territory. 

The solution of the snow problem and other municipal problems will 
come nearer realization when engineers mark the targets for the officials 
to shoot at and exercise their duties as prospective leaders of public opinion 
by presenting, say to the New York Charter Revision Commission, the 
underlying principles of successiul administration applicable to publi 
office in such form as may readily be translated into law. Methods, appara 
tus and devices alone will never solve the snow problem, but organization 
capable administration and effective execution with the right man behind 
the gun will score many bull’s-eyes. 

At the close of Mr. Fetherston’s talk, John Kenlon, chief of the 
New York Fire Department, gave a dramatic account of the 
struggle with the snow during the winter of 1919-20. As the 
result of this struggle, which was led by the Fire Department 
Chief Kenlon was made head of the Commission which formulated 
plans for handling the snow during the winter of 1920-21. 

To emphasize the great fire risk developed by blocking the 
streets to the movement of fire apparatus, G. W. Booth, of th: 
National Board of Fire Underwriters, gave an estimate of building 
valuations in New York City. In the area from the Battery nort! 
to Fortieth Street the total valuation for buildings and content 
was given at two billion, two hundred and twenty-three million 
four hundred thousand dollars. In the area between Fourth an: 
Seventh Avenues from Fourteenth to Fortieth Streets there is 
total of six hundred and thirty-six million dollars involved. A 
though there is an almost continuous line of sprinklered firepro« 
buildings through the center of the city, there are many old an 
poorly constructed buildings on both sides. It is in these building 
that fire might start which under adverse circumstances, such : 
snow-blocked streets, would spread to adjoining buildings a 
blocks and become a conflagration. In conclusion Mr. Boot 
pointed out that the Fire Underwriters are constantly keeping | 
mind that sometime impossibilities often become actualiti 
The prompt response of the fire department is an extremely in 
portant factor, and snow removal may be the controlling elemen' 
in such response during a severe storm. 


DEVICES FOR SNow REMOVAL 


The remainder of the program was devoted to the consideration 
of details of methods for snow removal. The chairman read 


letter from Thomas A. Edison in which he pointed out that some 
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forty years ago a machine was built to gather all the snow in front 
of it, pass it into a compressor and deliver blocks of ice into the 
gutter behind. 

George L. Sawyer, western manager of the Barber-Greene Com- 
pany, Aurora, Ill., emphasized the importance of a solution of the 
now-handling problem to every city throughout the country 
He grouped the processes involved in the removal of snow in two 
major operations. The first is that of meeting requirements of 


bE 


NGINEERING 757 
the cylinder bore. The compressed snow would emerge from the 
tubing machine in a hard column which could be deliy 
to the truck immediately in the rear of the tractor 
each truck could be loaded to its full-weight capacity. 
Mr. Lehman’s contribution suggested, first, the mapping of the 
city to show where snow could be piled with least inconvenienc 


second, a shovel of 3 cu. yd. capacity, like a steam shove 


but compressing the snow in the shovel by the forward movement 





ommerce and convenience by opening a lane for traffic, and the of the truck, so that with a fall of 1 ft. or less a truck travel of 20 
econd is that of meeting the requirement of public health to the 10 it. would be necessary to fill the dipper The shovel would 
extent of entirely removing the snow. ; 
\Ir. Sawyer recited some of the efforts 
eing made throughout the country to ) 
lve the snow problem as follows: ' 
\daption of the kerosene pressure torch, = 
he introduction of steam into water | r f 
ose to melt snow, flame throwers, and 
now melters of the furnace type of 
milar to those used for reheating as- > ; 
phalt. These methods require artificial “t 12 pia L E 
innels such as gutters, ete., for the I i aby oo _ —s J | 
lisposal of the melted snow. The ee a i A . / 
iting units must be portable and are . a ra PR TANTO Re ; 
t practical unless the fuel is cheap. ae! PST CHGS COSI TT ESTHET CI be hs 
In the field of purely mechanical devices 
Mr. Sawyer mentioned the plow, snow 
mpressor, rotary plow, the crane and 
imshell bucket, and the combination } i } 
the belt conveyor and scoop. For | r 
e transportation of the snow itself he ' T J J t 
iggested the common vehicles, used in ry ’ 
mbination with river, stream, gutter . 
ewer. Mr. Sawyer pointed out that — ee ae 
three of the largest American cities 
the past winter successful demonstra- 
s of Snow removal have been made. Pi I Eviuis Gas-Evecrric Rotary Svow P bal 


first procedure was to open up the 
neipal thoroughfares for traffic as quickly as possible, lanes 
r plows and the 
w being deposited in piles in the center of the street. The 
vy deposited was loaded mechanically into trucks and taken 
treams or sewers. The snow loader used in these three cities 
isted of a 32-in. belt conveyor, installed at an angle of 
At the lower 
the 32-in. section was increased to a scoop-shaped section 
ing a width of 6 ft. Motive power was obtained from the 
hp. gasoline engine which moved the entire machine as well as 
conveyor. A truck could be located immediately behind the 
w loader so that only the width of the machine was needed 
snow removal. This machine described by Mr. Sawyer per- 
ed trucks to be moved out at intervals of from two to six 
s. He estimated that savings over manual removal, based 
reduced labor cost and increased truck “turnovers,” were as 
as $550 per snow loader per eight-hour shift. Mr. Sawyer 
ommended the use of mechanical methods during the night 
ecause of decreased traffic at that time. At the close of his talk 
Sawyer suggested that the A.S.M.E. would render an im- 
rtant service if it collected and sifted information on this subject. 
Mr. D. L. Ellis, assistant engineer of the Great Northern Rail- 
id, Seattle, Wash., presented a scheme for using a gas- 
tric rotary snow plow for taking up the snow, shooting it to the 
le of the street or dropping it in trucks alongside of the plow. 
i‘llis’ device is shown in Fig. 1. 
Chairman Johnson read abstracts of contributions from Mark 
Guigou, New York, N. Y., W. Lehman, Milwaukee, Wis., and 
C. Donner, Pittsburgh, Pa. 
Mr. Guigou’s device, shown in Fig. 2, is an indication of a 
sign believed to be practicable by the author, with which it is 
roposed to compress snow to from one-quarter to one-eighth its 
initial volume without the use of an excessive amount of power. 
The figure indicates a double-walled or jacketed tubing machine 
cylinder with the gasoline engine exhausting through this jacket, 
thus utilizing the exhaust heat to melt the snow adjacent to the 
walls of the machine cylinder and facilitating its passage through 


ng cleared of snow by means of sweepers « 


pI ximately 25 deg. on a continuous-tread tractor. 


; 
lu 


then be lifted and dumped into a truck. Mr. Lehman estimates 
t} at this dey ice could he ope rated ata speed of 


two miles per hour, 
that the machine would weigh about four tons and cost from 
three to four thousand dollars 

IX. C. Donner suggested a scraper of street width drawn by a 
tractor or trolley car and followed by two machines consisting of 
scoops and screw-type compressors for briquetting the snow in 
These briquetting machines will be followed by trolley 
or gasoline trucks to collect the ice evlinders 


} 
eyvinaers 


} 


John Flodin, of Quincey, Mass., presented lantern slide 


howing 





Fic. 2 Gvuicou’s MACHINE FoR CoMPRESSING SNOW TO A QUARTER OF 
Irs OriGtnaL_ Buk 


a modification of loaders successfully used for handling gravel, 
coal, ete. The conveyor, which should be mounted on the necessary 
truck or tractor, has at its front end a blade or scoop attached to 
start the snow on the belt. Provision is made for the conveyor 
chute to be lowered while passing under elevated structures, trolley 
wires, etc. Mr. Flodin also presented a sketch of a simple power- 
driven snow-shoveling device. To take care of the possibility of 
snow remaining on the street until it forms ice, Mr. Flodin suggested 
an ice breaker consisting of a rotary multi-tooth clipper or breaker, 
a tilting and dumping scoop and a melting hopper into which the 
scoop is discharged. All these parts are mounted on a truck or 
tractor to be steam-driven, Exhaust steam and waste gas is used 
to melt the ice. 
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EXPERIENCES IN SNOW MELTING 

A. Parker-Smith related some experiences in snow melting. On 
the basis of 14,000 B.t.u. per lb. of soft coal or gas-house coke, 
and using the latent heat of fusion of 1 lb. of snow or ice or 140 
B.t.u., Mr. Parker-Smith estimated that one ton of coke at $10.50 
per ton delivered should melt 100 tons of snow. Estimating a 75 
per cent heating efficiency, the fuel cost of a well-packed two-horse- 
truck load of snow would be twenty-one cents. On the same 
basis Mr. Parker-Smith estimated the fuel cost of melting the 
snowfall on a Fifth Avenue block as $10.50. 

He also told of snow melters built thirty years ago, some of which 
were tried out in New York City. One of these set up in Hancock 
Square was used to melt 86,000 lb. of snow in four hours, consuming 
1000 lb. of coke. Difficulties of operation were found to be dirt 
in the water jacket and clinkers which clogged the draft. In con- 
clusion Mr. Parker-Smith stated that snow can be melted more 
cheaply than it can be carted to the river from any but riverside 
sections. 

In the discussion David Moffat Myers suggested melting by 
use of hot water in congested districts. Assuming 80 per cent 
efficiency and 16 per cent loss in mixing, with coal at $8 per ton, 
Mr. Myers estimated the cost for melting the snow would be two 
cents per cubic foot. 

Chief Kenlon called attention to the fact that the weather in 
New York City may be severe, which makes the melting of snow 
exceedingly difficult. He emphasized the necessity for machines 
being compact and stated as his opinion that the problem would 
not be solved by the adoption of any one method but rather by the 
utilization of the best method for any particular locality. He 
believed that a sewer is the best, most practical conveyor for 
removing snow, although the sewers of New York south of 59th 
Street are generally inadequate. 


FURTHER STUDIES CONTEMPLATED 


Upon motion by Mr. Doherty, the meeting passed a resolution 
that a committee be appointed by the Materials Handling Division 
to study the snow-removal problem and present its findings for the 
benefit of the cities of the country. This committee is to plan 
its own course and raise the money necessary for the execution of 
its plans. 

In his closure Mr. Doherty pointed out that the removal of snow 
by melting is the most difficult method because it involves handling 
in addition to the melting process. Mr. Doherty stressed partic- 
ularly the idea that there is great waste in handling snow unless 
it is compressed. Trucks or trailers cannot be loaded to weight 
capacity with snow as it falls. As an emergency measure Mr. 
Doherty recommended that snow should not be moved from private 
property into the street. He believed that it would be better to 
pile snow on the sidewalk and level it off as pedestrians can walk on 
twelve inches of snow as easily as on one inch. In the use of heat, 
direct contact is the most effective method. Salt and calcium chlor- 
ide have proven ineffective and impractical. Snow removal seems 
to be a mechanical problem and from this point of view briquetting 
is advisable in order to get greatest effectiveness from conveying 
vehicles. Mr. Doherty further pointed out the advantages that 
sunlight has in snow removal especially when dust or other black 
material covers the snow thereby reducing the reflecting effect of 
the sun and absorbing the heat of the sun. 


DEVICES NOT PRESENTED AT THE MEETING 
A number of devices were described by members who could not 
be present, some of which are worth attention. Edward A. Smith 
of West Englewood, N. J., suggested the application of heat to 
snow after the snow is separated into flakes. The device he has 
evolved includes a revolving wheel which will scatter into a melt- 
ing chamber of 67,440 cu. ft. capacity a continuous stream of 
snow 42 in. wide, 12 in. high and 3.9 in. thick. The snow is kept 
agitated by compressed air and oil is used as fuel. Mr. Smith esti- 
mates that 76,500 cu. yd. can be melted in 28 hours. At this 
rate one hundred machines would be required for Greater New 
York costing per day twenty thousand dollars for oil, seven thou- 
sand dollars for men and one thousand dollars for electric current. 
Based on the total winter’s snowfall of 7,400,000 yd., the season’s 

cost would be $2,220,000, or thirty cents per cubic yard. 
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Messrs. Thomas Chester and Bernard Kern of Sandusky, Ohio, 
came to the conclusion that the only successful method of removing 
snow is one that can be put into operation as soon as one or one and 
one-half inches of snow have fallen, machines to be kept operating 
over the same territory during the snow storm. They suggest a 
sweeper and scraper which can be adjusted to drive the snow to 
one side where it can be loaded into trucks by hand. 

Francis B.Sando, of Newark, N. J., recommended the useof a rotary 
brush mounted on a gasoline truck which has been used in New Jer- 
sey to open the highways. 

H. 8. Farquhar of Wayne, Pa. has sent ina clipping from Engi- 
neering News of July 27, 1905, in which his patent granted in 1901 
is described. Mr. Farquhar proposed a snow-compressing machine 
which utilizes a screw. The article relates various attempts at 
compression in which Mr. Farquhar tried compression between 
rolls, compression between one roll and stationary plate, com- 
pression by forcing between converging surfaces and compression 
with a piston. The important feature of Mr. Farquhar’s device 
was the idler which was found necessary to keep the compressor 
screw clean of snow, thereby preventing choking. A report made 
by Mr. William B. Upton upon Mr. Farquhar’s device stated the 
capacity of the machine to be 4 cu. ft. of snow per min. The com- 
pressed block from this machine weighed 55 lb. per cu. ft. which is 
within 2?/, per cent of the weight of solid ice. The power con- 
sumed was about 0.33 hp. 


STEAM-CONDENSING PLANTS 


(Continued from page 716) 


else at greatly increased velocities and correspondingly increased 
rates of condensation. The main supply of water passes directly 
through the upper and larger group of tubes and the remainder 
of the water after passing through the cooler, goes through the 
lower and smaller group of tubes below the deck or partition. 

The rate of condensation in a condenser with all its tubes active 
was found to vary substantially as the rate of condensation on a 
single tube, which, as is well known, depends on its diameter and 
material and the water velocity. With only one passage necessary, 
an entirely new basis for selection of velocity and tube size is 
opened to the designer. High velocity or small tubes or both can 
be used without excessive pump power as would be encountered 
with multiple-pass construction. Paradoxically, there is more 
insurance against corrosion, as well as greater protection against 
reduction of vacuum by sealing and sliming, when working the 
condenser at the higher and apparently less conservative 
condensation rates. The author does not wish to imply that ex- 
cessive pump powers should be used. High capacities and velocities 
may be obtained without exceeding circulating-pump powers now 
often used. The circulating-pump capacity is best arranged in 
twin units so that maximum water quantity and velocity are 
available in summer and can be reduced in winter by shutting 
down one pump. Variable or graded circulating-pump capacity 
is desirable in small as well as large units. 

On large units having two water pumps, one of which is shut 
down in winter, provision can be made for preserving high veloci- 
ties even with reduced water quantity. At high vacuum with cold 
water, the top tubes in large condensers do most of the work and 
therefore the smaller winter quantity should be concentrated on 
these tubes, thus maintaining high velocities in the tubes which tend 
to foul and corrode. 

In the summer time both pumps supply water to the two nozzles 
(Fig. 14) serving sections A and B, and a small quantity of water 
is supplied the coolers and from them to section C at the bottom of 
the condenser. In winter one pump is shut down, the valve to 
section B shut, and the plates in the deck between B and C removed 
thus throwing these two tube banks in parallel so that they both 
receive water from the coolers. The main water supply is then 
concentrated on the upper section A. This design also has the 
advantage that at any time the entire capacity of the two pumps 
may be concentrated on section A or B, thereby producing ex- 
tremely high cleaning velocities, also, that either section A or B 
can be shut down independently and the water-box covers removed 
for inspection or cleaning. 
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Dean Cooley New President of 


American Engineering Council 


Election of Successor to Herbert Hoover Announced at September Meeting of Executive Board of 
| 


Council 


[> THE recent election, announced at Washington September 30, 
of Mortimer Ek. Cooley, dean of the Colleges of Engineering 
ind Architecture of the University of Michigan, as 
American Engineering Council, the executive body of The 
Federated (American 


ecures as its leader a man widely and favorably known not only 


president 


Kneineering Societies, the organization 
to the engineering profession but to the general public. Dean 
Cooley has been elected to fill the vacancy caused by the resignation 
Herbert Hoover after he became Secretary of Commeres 
Mortimer Elwyn Cooley was born in Canandaigua, N. ¥ 
March 28, 1855, and was graduated from the United States Naval 
\cademy in 1878. Following 
ruises in the Mediterranean and 
to Newfoundland, he was ordered 
tothe Bureau of Steam Engineer- 
ng, where he remained until July, 
ISS1, in the drafting and design 
lepartment. He was then sta- 
tioned at the University of Michi- 
ran for four years as professor of 
team engineering and iron ship- 
ulding, at the end of which time, 
it the request of the regents, he 
resigned from the Navy and ac- 
epted the chair of mechanical 
ngineering at the university. He 
ecame dean of the College of 
engineering in 1904 and of the 
College of Architecture in 1913. 
During the Spanish war Dean 
Cooley served as chief engineer of 
e Yosemile which acted as con- 
and did blockade duty off 
intiago, San Juan and _ the 
For a time fol- 
ving the war he was attached to 
league Island Navy Yard, 
ngaged in engineering work. 
In 1899 he returned to the 
versity and during the vears 
llowing undertook a large 
ount of important appraisal 


lamaican coast. 


irk, the total value of the prop- 
ty with which he has been con- . 
rned in appraising being about 
illion and a half dollars, of 
ich 85 to 90 per cent has been for the public. From 1907 to 
12 he acted as chairman of the Block Signal and Train Control 
soard, Interstate Commerce Commission. 


MortTIMER 


At the Chicago Exposi- 
m he was a member of the Engineering Committee and at the 
in-American Exposition he served on the Committee of Awards 
Dean Cooley was vice-president of the American Association for 

Advancement of Science in 1898, president of the Michigan 
gineering Society in 1903, a director of the American Society 

Civil Engineers from 1913 to 1916, vice-president of the Society 

the Promotion of Engineering Education, 1908-1909, and its 
sident, 1920-1921. He became a member of The American 
ety of Mechanical Engineers in 1884, and served as its vice- 
esident during the year 1902-1903, as chairman of the executive 
mmittee, Detroit Section, 1916-1917, and as president of the 
lety during the year 1918-1919. 

‘oncerning the election of Dean Cooley, L. W. Wallace, executive 
retary of the American Engineering Council, said: 

It is indeed gratifying to have such a man as Dean Cooley as president 
of the American Engineering Council. Dean Cooley is a man of splendid 
‘ccomplishment both professionally and personally, and is widely and favor- 

ned known to the public and to engineers. He is a man that has rendered 
splendid service to the engineering profession, and it is confidently expected 

at in his capacity as president of the Federation he will render a still 





Important Committee Reports and Other Matters Brought Up for Consideration 


te! I | i tue 
t] : ined 
COMMITTEE Repo! 

The Septe mbet OU meeting of the | xecutive Board ¢ ( Amer) 
can Engineering Council was the first to be held at Washington 
1). C., since its initial meeting, held there November 20. 1920 
The presiding officers were Calvert W. Townley and J. Parke 
Channing of New York, vice-president Approxu tely twelve 
nours were devoted to an intensive and earnest co} deration o 

rious matters ol Importance, including the reports of the Com 


! 
mittee « 


nm Patents. the Commit 
tee on Employment, Committees 
on Government Contracts, and 
the Committees on Registration 
and on Classification and Com 
pensation of Engineers 

The Council adopted the report 
of its Committee on Patents, 
which urged the passage ol the 
Lampert Bill to remedy conditions 
in the Patent Office, and approred 
a resolution expressing the con- 
viction that this bill 
the least increases in force and 


“provides 


salaries which can possibly stop 
the retrogression of the Patent 
Office and enable it to make prog- 
ress toward recovering an efficient 
condition, and, by increases in the 
fees for patents, supplies the funds 
necessary to enable the Patent 
Office to continue to be self- 
supporting.” The Council will 
also support the committee in its 
opposition to the passage of the 
Stanley Senate Bill which provides 
for an amendment to the Patent 
Act, requiring that all alien-owned 
American patents shall be worked 
in this country within two years 
after the granting of the patents 

After a long discussion of the 
report of the special Committee 


E. Coo.ey 


on Employment, a committee of 
the Board was appointed to draft 
resolutions which would crystallize the general thought brought out 
by the discussion. The committee reported the following resolu 
tions which were adopted: 


Wuereas, The need is pressing for a unified employment service for engi 
neers, national in scope, local in application, and financed for adequate 
service; and 

Wuereas, The contributions which the constituent societies of The 
Federated American Engineering Societies are able to make to the Employ- 
ment Bureau have been found inadequate to provide an Emvloyment Service 
such as engineers require; therefore, be it 

Resolved: That the Executive Board of the American Engineering Council 
endorses in principle a paid employment service but with reduced fees to 
members of organizations supporting said service; and be it further 

Resolved: That a Committee of five members of the Executive Board be 
appointed by the Chairman and that the Boards of Direction of the four 
founder societies be requested each to appoint a member of its board in order 
to form a Joint Committee of nine members on Engineering Employment 
with the power to organize an Employment Bureau, ona plan which will 
invite the codperation of interested organizations. 


The Committee on Government Contracts made a number of 
important recommendations. Some of the more significant recom- 
mendations approved are: 

1 That Government work be normally carried out through unit-price 
or lump-sum contracts, or by the purchase and hire method. Where none 
of the above methods are applicable to conditions, that the cost-plus method 
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be used in which the contractor is refunded the actual cost of the work, 
plus an accorded compensation which increases if the work is done below the 
estimated cost of the work, and decreases if the work costs more than es- 
timated, but never sinks below zero; 

2 That there be appointed by the President an Inter-Departmental 
Board on Standardization of Contracts, consisting of one representative 
of each Government department engaged in construction. That this 
Soard recommend policies to govern in the standardization of contracts 
within each department. Each department should have a small board 
representative of each bureau engaged in construction, and should seek 
to unify and standardize contract practices within the Department, and 
the chairmen of these Departmental Boards might preferably constitute the 
Inter-Departmental Board, which should be only advisory in character. 
That when the contracts of each department shall have been by itself thus 
standardized, that the Inter-Departmental Board consider these contracts 
and make necessary recommendations to harmonize and secure, so far as 
feasible, uniformity of practice in the different departments; 

3 That all Government officials shall recognize the importance of exerting 
the utmost efforts to make prompt partial payments on Government contracts 
at reasonable intervals as stated in the contracts, for all services rendered and 
materials delivered by the contractor, on the work that has been accepted by 
the Government inspector; 

4 That payment shail in all cases, as far as possible, be made by the 
official or agency directing the work, and not by an outside accounting or 
financial agency, in order to avoid the burden on the contractor of delays 
in payments when made by such an agency not directly concerned with, or 
responsible for the efficiency, economy and dispatch of the work. 

The report of the Committee on the Registration of Engineers 
was considered and referred back to the Committee for revision. 
Following a recommendation of the Committee on the Classification 
and Compensation of Engineers, the Executive Board endorsed 
the classification of engineers as proposed by the Committee on 
Classification and Compensation of Engineering Council in its 
report of December 15, 1919, as in the judgment of the Board 
generally applicable to all branches of engineering. The Executive 
Board also authorized the chairman to appoint a sub-committee 
to make a comparative study of such proposed legislation on this 
subject for the purpose of presenting to the Council a final report 
and recommendation for action. 

The Executive Secretary was authorized after advice with the 
Committee on Procedure to organize in such states as may seem to 
be necessary, State Administrative Committees, thus providing 
mediums whereby the Federation may obtain quick and direct 


action pertaining to any of its activities. Such committees would 
be organized after conference with member organizations. In 
those states that have an all-inclusive state organization that organ- 
ization would be requested to recommend representatives on the 
State Administrative Committee, and in the case of a state where 
there is not an all-inclusive society, the national organization will 
be asked to make recommendations. In every instance an effort 
would be made to obtain representatives of the various branches of 
engineering and of member societies. 


MISCELLANEOUS BUSINESS 


In view of the general business situation involving the probability 
of lessening the attendance, it was decided not to hold the engineer- 
ing assembly planned for January, 1922. ‘The committee in charge 
of the arrangements was converted into a program and enter- 
tainment committee for the Annual Meeting of the Council to be 
held in Washington in January. 

Col. Arthur 8S. Dwight, official representative of the F.A.E.S 
on the deputation of engineers to England and France in June, 
presented his report, in which he ealled attention to the active 
interest in the Federation manifested by 
have already taken steps to organize the engineers of the Great 
Britain along the lines pursued by the F.A.E.S. 

The resignation of Mr. A. co. Oliphant As assistant secretary was 
announced. Mr. Oliphant was associated with the Hngineering 
Council previous to the organization of the American Engineering 
Council and has rendered valuable service in both capacities. 
He is to become associated with M. O. Leighton and Company, 
consulting engineers, Washington, D. C. 

The applications for membership of the Vermont Engineers’ 
Society and the Associated Engineers of Spokane were approved 

A resolution was passed by the Board approving the decision of 
the National Board for Jurisdictional Awards in the Building 
Industry with respect to the award affecting the Brotherhood of 
Carpenters. 

Progress was also reported by other committees. In general 
it was felt by the attending members of the Board that the work 
of the Federation was advancing in a satisfactory manner. 


British engineers, who 


Engineering and Industrial Standardization 


A Group of Standard Specifications Prepared by the American Society for Testing Materials and the 
Bureau of Mines Now Under Consideration by the American Engineering Standards Committee 


HESE specifications are submitted in accordance with the 
special provision in the procedure of the American Engineer- 
ing Standards Committee under which important standards in 
existence prior to 1920 may be approved without going through 
the regular process followed in new work. The Committee would 


be very glad to learn from those interested of the extent to which . 


they make use of these specifications and to receive any other in- 
formation regarding the specifications in meeting the needs of the 
industry. Copies may be obtained from the American Engineering 
Standards Committee, 29 West 39th Street, New York City. 
Price 25 cents each. 


SPECIFICATIONS FOR DRAIN TILE 


The history of the A.S.T.M. specification for Drain Tile dates 
back to 1911 when the A.S.T.M., organized its Committee C-6 on 
Drain Tile to meet two very urgent conditions. The compara- 
tively recent use, on an extensive scale, of very large drain tile in 
public drainage works for reclaiming wet lands had brought about 
the unexpected discovery that these large drain tile were quite 
subject to cracking in the ditch under the weight of the ditch re- 
filling. Also, the extensive production of concrete drain tile, and 
the resulting controversy between clay-tile and concrete-tile pro- 
ducers as to the merits of the new material made it urgent that 
additional data be secured. 

The first task of the newly organized oteiaaiaans was to plan 
and conduct a series of investigations covering methods of tests, 
the determination of desired quality and durability of drain tile, 


and a study of methods of manufacture and of construction and 


field specifications. In this work it was actively assisted by the 
following engineering laboratories: Iowa Engineering [xperi- 
ment Station, Ames, Iowa; Municipal Testing Laboratory, City 
of St. Louis, Mo.; University of Wisconsin, Madison, Wis.; Lewis 
Institute, Chicago, Ill., andthe Engineering Laboratory of Edward 
Orton, Jr., Columbus, Ohio. 

The manufacturers of elay and concrete tile coéperated by fur- 
nishing materials for tests. The American Society for Testing 
Materials estimates that these investigations, which extended 
over five years, from 1911 to 1915, cost at least $25,000. 

In 1914 Committee C-6 prepared Standard Specifications for 
Drain Tile covering strength tests, quality and requirements for 
strength of tile as used in ditches. These specifications were ten- 
tatively adopted, subject to revision. The specifications were 
revised in 1916 and 1921, the latter revision consisting of a modi- 
fication of the methods of making the freezing and thawing test as 
the result of investigations which had been under way for some 
time. The revised specifications are contained in the 1921 volume 
of A.S.T.M. Standards. 


METHODS OF ANALYSIS OF MANGANESE BRONZE AND GUN META! 


Two standard methods of analysis entitled Methods of Chemical 
Analysis of Manganese Bronze (B27-19) and Methods of Chemica! 
Analysis of Gun Metal (B28-19) have been prepared by Com- 
mittee B-2 on Non-Ferrous Metals and Alloys of the A.S.T.M. 
They were based upon several methods in use when the prepara- 
tion was first undertaken in 1917. After standing as tentative 
for one year, they were adopted without revision as standard by 
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the Society in 1919. These specifications may be found in the 
1919 volume of A.S.T.M. Standards, 


>» 
STEEL FORGINGS F 
\mong the eleven standards of the \merican Society for Testing 
Materials now before the American Engineering Standards Com- 
* 
. ittee for consideration and-approval are 


Specifications for Carbon-Steel and Alloy-Steel Forging 
(A18-21) 
Specifications for Quenched and Tempered Carbon-St 
Axles, Shafts and Other Forgings for Locomotives and 
Cars (A19-21 
Specifications for Carbon-Steel Forgings for Locomotive 
(20-21 
Specifications for Quenched and Tempered Alloy-Steel Axles, 
Shafts and Other Forgings for Locomotives and Cars 
\63-21 
Specifications for Carbon-Steel Car and Tender Axles (A21-1S 
Specifications A18-21 for Carbon-Steel and Alloy-Steel Forgings 


general specifications covering the various classes of carbon- 
| and all y steel forgings, on which the other specifications 
ve been based with the addition of special requirements to suit 
onditions of use. 
forgings dates back to the earliest 


Society for Testing Materials. 


The preparation of these four specifications 
history of the American 
The predecessor of these specifica- 
ns was the Standard Specifications for Steel Forgings, which 
re first proposed in 1900 and adopted in 1901 previous to the 
nization of the present A.S.T.M. by what was then the Ameri- 
1 Section of the International Association for Testing Materials. 
Since 1901 there have been several revisions of the work, notably 
1914 with the coéperation of other technical societies and associa- 
ns, including the former Master Mechanics, Association and the 
ster Car Builders’ Association, now the Mechanical Section of 
(American Railway Association. The work on alloy-steel 
gings other than nickel steel was developed in 1915 as an exten- 
of the previous work. 
lhe specifications for Carbon-Steel Car and Tender Axles, while 
included in the forgings series, were developed in connection 
this work. In 1914 the Committee of the American Society 
esting Materials in charge of these specifications entered into 
perative investigation with the Master Car Builders’ Associa- 
which led to a revision of the specifications in 1917 that har- 
zed the requirements in the two organizations. The revised 
incations, adopted in 1918, have stood without revision since 
date. 
submitting these specifications for approval by the American 
ineering Standards Committee, the American Society for Test- 
Materials has presented data listing the companies, etc. that 
them in their entirety or as general specifications upon which 
e been based other specifications suited to the particular needs. 
specifications have been translated by the Department of 
merce into French and Spanish in connection with the de- 
ment of foreign trade. The revised specifications are con- 
ed in the 1921 volume of A.S8.T.M. Standards. 


Two Co.ip-DRAWN STEEL SPECIFICATIONS 


i¢ A.E.S.C. has now before it for consideration and approval A.S.- 
Standard Specifications for Cold-Drawn Bessemer Steel Auto- 
Serew Stock (A32-14), and Cold-Drawn Open-Hearth Steel 
natie Screw Stock (54-15). 

e materials covered in the two specifications are intended for 
i making machine parts in automatic and other rapid-cutting 
ines in which the highest cutting efficiency is sought, consis- 

with the nature of the metal specified. 
. the history of the preparation of these specifications dates from 
when a committee was organized by the American Society 
esting Materials to prepare standard specifications for cold- 
steel. In the discussion of specifications for automatic 
w stock it became evident that considerable data were required, 
particularly with reference to material used for machining at very 
‘igh speed. The committee accordingly undertook a series of 
tests to determine features which would affect the working qualities 
and physical characteristics of standard automatic screw stock. 
‘he various consumers represented on the committee placed orders 


al Vn 
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with each of the producers for cold-drawn steel for automatic 


screw-machine work for test purposes, and a total of about twenty 
tons of material was thus furnished and tested. These tests were 
completed in 1913. The specifications covering bessemer stock 
were adopted by the society in 1914, and, after revision, the specifi- 
cations for open-hearth stock were adopted in 1915. There have 
been no revisi ince adoption 

| ecifications have been translated by the D tment 

( nerce |} French and Sy Ish for distribu nec- 
the levelopmer f forei rac These sp 

\ lint 1918 volume of A.S.T.M. St 

SI YARD FOR P# | SIVI 

Standard Specifications for tl 0 of P le 
explosi or | in Mines, Bureau \l ~ 17 WV 
ibmitted for consideration and ay LY 
> lards 

These standards are the result of thirt ( exp : 
the Bureau of Mines in testing and in assisting inu ! to 
develop explosives which offer the minimum hazard, whi perly 


used, in gaseous and dusty mines 


1908, the Bureau of Mines established laboratories, 


which maintain a trained corps of chemists and engineers conduct- 
ing routine tests and carrying on special research work to assist 
in the manufacture and use of explosives. The design of these 


laboratori ¥ the tests applied to thre explosives, and the procedure 


followed in applying these tests were determined after consultation 
with the manufacturers and users of explosives in this country and 
with the officials directing similar tests in England, France, Belgium 
and Germany. 

Standard methods of testing explosives were first published by 
the U. 8. Geological Survey as Explosives Circular No. 1 on May 
15, 1909, together with the first list of 17 permissible explosives. 

By 1915 data on the testing of upward of 200 explosives had 
accumulated, and 134 expl ysives had been placed on the per- 
In June 1915 the Bureau of Mines called a confer- 
ence of representatives of manufacturers of explosives to discuss 
the methods of testing employed and to determine the tolerances 
to be permitte d in the retesting of field or of manufacturers’ samples. 
As a result of 
July 1, 1915. 

In November 1920, the Bureau of 
and regulations then governing the 


been 
missible list. 


this conference series of tolerances were issued on 


Mines reviewed the rules 
testing and placing of explo- 
In this review the committee took 
into consideration the data accumulated in the testing of 290 differ- 


sives on the permissible list. 


ent explosive materials, of which 195 had been classed as permissible. 
The revised rules formulated as a result of this study were sub- 
mitted to the explosives manufacturers of the country for their 
and criticism. With these comments in hand a final 
revision was made and approved as Schedule 17 on April 8, 1921. 


comment 


Preferred Numbers 


As an illustration of a fundamental piece of standardizstion 
work based on theoretical considerations which the Germans are 
attempting, a brief description of their system of “preferred num- 
bers’ may be of interest. This is a system of logically-worked-out 
numbers which are recommended for all new standardization work 
where numerical values are required? This includes dimensional 
work, such as the diameters of pulleys and thicknesses of plates, 
and also for numerical values of speeds, capacities of apparatus, 
such as kilowatt ratings of motors, etc. 

In the accompanying table are given the more important numbers 
of the system. As an example of their use, if 5 sizes between 10 
and 100 mm. are found to be sufficient, the numbers in the first 
column would be taken, viz., 10, 16, 25, 40, 64 and 100 mm. If 
10 are necessary, the numbers in the second column would be 
chosen. For the range 1 to 10, the decimal would be shifted. A 
40 and an 80-series are included in the system, but few cases re- 
quiring their use have arisen. 

The numbers in each series increase by a constant percentage, 
i.e., they increase in geometric ratio, or logarithmically, as the 
diameters in the American Wire Gage. This makes the ratio of 
the numbers in the 5-series the fifth root of 10, in the 10-series the 





; 





tenth root of 10, ete., but rounded to give convenient numbers. 
The rounded numbers make the use of gage numbers unnecessary. 

The Germans regard these preferred numbers as very important 
as they believe their use will lead to great economies in material, 
reduce the number of sizes, ranges, etc., simplify the carrying of 
stocks, facilitate interchangeability, ete. 

The following examples of the use of these preferred numbers 
are from the electrical industry alone: kilowatt ratings of motors, 
turbo-generators, and transformers; dimensions of carbon brushes; 
diameters and speeds of pulleys. 


TABLE OF PREFERRED NUMBERS 


5-Series 10-Series 20-Series 
10 10 10 
11.2 
12.5 12.5 
14 
16 16 16 
18 
20 20 
22.5 
25 25 25 
aT 
32 32 
36 
40 40 10 
45 
0 50 
56 
4 4 64 
72 
SO SO 
90 
100 100 100 


NEWS OF OTHER SOCIETIES 


AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS 


The 124th meeting of the American Institute of Mining and 
Metallurgical Engineers held at Wilkes-Barre, Pa., September 12 
to 15, 1921, celebrated the semi-centennial of the Institute, which 
now has a membership of more than 10,000. 

Technical sessions held the first day of the meeting included 
papers on mining problems, descriptions of plants and coal fields, 
and several presented under the auspices of the metal section of 
the Institute, including the following: Application in Rolling of 
Effects of Carbon, Phosphorus and Manganese on Mechanical 
Properties of Steel, by W. R. Webster, of Philadelphia; The Thacher 
Process for Molding and Casting Propeller Blades and Wheels, E. 
Touceda, metallurgist, Albany, N. Y.; and Acid Open-Hearth 
Process as Conducted in America, Col. W. P. Barba, Philadelphia, 
and Dr. H. M. Howe, New York. 

The second day of the meeting was spent in an automobile trip 
through the Wyoming Valley to Scranton, Pa., where the after- 
noon was devoted to two simultaneous sessions, one dealing largely 
with electrical features of mining, and the other with Americaniza- 
tion work in connection with mining and metallurgical industries. 
In the evening another technical session was held at Wilkes-Barre, 
the subjects under discussion being the Power Installation at Clover- 
dale, Octagonal Ventilation Shaft of Davis-Daly Copper Co., 
and the Application of Pulverized Coal to Boilers. 

On the following day there was a general joint meeting conducted 
by the Society of Economic Geologists, a session on mine account- 
ing, a general technical session and an economic geology session, 
at which many interesting papers were presented. 

The meeting closed on September 15 with an all-day excursion 


to parts of the Wyoming, Lehigh and Southern anthracite coal 
fields. 


ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS 


A five-day meeting of the Association of Iron and Steel Electrical 
Engineers was held at Chicago, September 19 to 24. The technical 
sessions laid particular emphasis on fuel economy. Standardiza- 
tion also received considerable attention, and an exhibit of electri- 
cal devices and inspection trips formed interesting features of the 
meeting. Only two papers were presented at each session, so that 
there was ample opportunity for discussion. 

The papers dealing with fuel economy were by F. E. Leahy, 
fuel and experimental engineer of the Carnegie Steel Co., Duquesne, 
Pa., W. N. Flanagan, steam engineer for the Ohio Works of the 
Carnegie Steel Co., Youngstown, Ohio, E. A. W. Jefferies, con- 
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sulting engineer, of Worcester, Mass., and G. R. McDermott, 
assistant engineer of the Illinois Steel Co., South Chicago, Il. 

Mr. Leahy listed the different forms of fuel used in steel mills, 
giving the characteristics which fit each one to a different operation, 
and dealt with possibilities of economy in their transportation, 
storage and distribution. The discussion brought out the high 
efficiencies obtained through the use of waste-heat boilers. 

The advantages of automatic boiler control were enumerated by 
Mr. Flanagan, who described one method in which electricity is 
the controlling medium. The coérdination of power from various 
boilers was believed to be an important factor in conservation of 
fuel. 

The paper by Mr. Jefferies announced his discovery of a method 
of producing cheap oxygen. This method is based on the idea of 
carrying on the distillation of the volatile nitrogen from liquid 
air at the pressure to which the air is originally compressed. The 
nitrogen, constituting about SO per cent of the whole volume of the 
air, may be heated and used in a piston engine to drive the com- 
pressor, making external power for operation unnecessary. The 
applications of this method and the benefits to be derived were 
discussed. 

Mr. McDermott reviewed accomplishments in the utilization 
of waste gases in steam generation, naming sources of waste heat 
and discussed the merits of various types of boilers as absorbers of 
waste heat. 

Other papers presented at the meeting dealt with recent develop- 
ments in the design of induction-motor starters, the electrification 
of the steel-mill railroad, and anti-friction bearings in the steel mill 

The report of the Standardization Committee included electric 
overhead-traveling-crane specifications, general specifications on 
alternating-current motors for main-roll drives, and a report of 
the Sub-Committee on Illumination. 

The following new officers were elected: Warren S. Hall, Illinois 
Steel Co., Chicago, president; R. B. Gerhardt, Bethlehem Stee! 
Co., Sparrows Point, Md., first vice-president; L. F. Galbraith, 
West Penn Steel Co., Brackenridge, Pa., second vice-president ; 
J. F. Kelly, Pittsburgh, Pa., secretary; and James Farrington, 
LaBelle Iron Works, Steubenville, Ohio, treasurer. 


AMERICAN SOCIETY FOR STEEL TREATING 


At the third annual convention and exhibition of the American 
Society for Steel Treating, held at Indianapolis, September 19-24, 
over 40 papers were presented and discussed, and as many more 
were presented by title. Research and management were subjects 
placed on the program of the society for the first time. 

Carbonizing was the subject of the first technical session and 
various processes were discussed by several speakers. Simultaneous 
sessions on tool steel and heat treatment of special products were 
held the second day, and included papers on physical tests on high- 
speed steel, brass forgings, and heat treatment o* copper and brass 

On the morning of September 22 two simultaneous sessions wer« 
held, one on army and navy subjects, inclucing an illustrated 
paper on railway gun mounts, and one on alloy steel, at whic! 
several papers of interest on the mechanical properties of various 
alloy steels were presented. In the afternoor another group of 
sessions covered the subjects of metallographic research and heat 
treating equipment. 

Research, management and costs, and heat-treating problen 
were discussed on the last day of the conference. 

Of the new officers elected, Frank P. Gilligan, of the Henry 
Souther Engineering Co., Hartford, Conn. is president; F. C. Lau 
Arrow Forging & Tool Works, Chicago, first vice-president; R. J 
Allen, Rolls-Royce Co. of America, Springfield, Mass., secon 
vice-president; J. V. Emmons, Cleveland Twist Drill Co., Cleve 
land, treasurer; and J. J. Crowe, Philadelphia Navy Yard, director 

In conjunction with the meeting of the steel treaters an exhibi 
tion was held in which the products of over 60 manufacturers « 
metallurgical equipment and heat-treating devices were presente: 


ARGENTINE NATIONAL ENGINEERING CONGRESS 
The second Argentine National Engineering Congress was hel 
in Buenos Aires, Argentine, 8S. A., Sept. 23, 1921, under the aus 
pices of the Centro Nacional de Ingenieros. The conferen: 
commemorated the centennial of the founding of the University « 
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Aires, 
architecture, hydraulics, sanitary engineering, industrial engineer- 
ing, transportation, and general. 


Buenos and the program included sessions on surveying, 


The hydraulic session included discussion of irrigation by pump- 
ing, and drainage systems in Buenos Aires and the interior. 

Water supply, purification and transportation of water, and 
sanitation in unhealthy districts were discussed at the session on 
sanitary engineering. 

One group of papers discussed at the session on industrial engi- 
neering dealt with electrotechnical subjects, including electric and 
hydroelectric plants, distribution of energy, industrial and domestic 
ipplications, electric traction, telegraphy and telephony, electric 
propulsion of ships, and power supply for electrification of suburban 
railways. Other groups of papers presented at the industrial 
ession were on such subjects as textiles, woods, paper, cement, 
brick, glass, refrigeration, liquid and pulverized fuel, mining and 
netallurgy, rural water and power supplies, ete. 

\eronautical, vehicular, and rail transportation were discussed 
it length at the session of means of communication and the general 
session included questions of economics and legal engineering. 

The invitation to the American National Engineering Societies 

Argentina to send delegates to this conference, was a recognition 
f this organization which was formed early this year as a result 

f the activities of Local Sections of the A.S.M.E. 


AMERICAN ELECTROCHEMICAL SOCIETY 


Che fortieth general meeting of the American Electrochemical 
Society was held at Lake Placid, N. Y., Sept. 29, 30 and Oct. 1. 
lhe outstanding feature of the technical program was a symposium 


non-ferrous metallurgy, at which two papers were presented 
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dealing with electric furnaces for melting brass and other non- 
ferrous alloys, namely, The Influence of the Electric Furnace on 
the Metallurgy of Non-Ferrous Metals, by H. M. St. John, of the 
Detroit Electric Furnace Co., and Resistance-Type Electric Furnace 
in the Melting of Brass and other Non-Ferrous Metals by T. F. 
Baily, of the Electric Furnace Co., Alliance, Ohio. Ina _ paper by 
N. K. B. Patek, works manager of Lumen Bearing Co., Buffalo, N. 
Y., electric-furnace practice was compared with fuel-fired-furnace 
practice. H. A. De Fries, consulting engineer, New York, de- 
scribed an electric silver-melting equipment, and Dr. E. F. Nor- 
thrup, of the Ajax Electrothermic Corporation, Trenton, N. J., 
discussed some difficulties met in melting a large quantity of sil- 
ver. Other papers in the symposium dealt with electric-furnace 
melting of nickel silver, recent developments in electric furnaces 
of the muffled-are type, and modern developments in the British 
brass industry. 

In the general session, a paper on Experiences with Alkaline and 
Alkaline Earth Metals in Connection with Non-Ferrous Alloys was 
presented by Charles Vickers, consulting foundry engineer, Buffalo. 
He stated that sodium was the best of the alkaline metals for use 
as a deoxidizing agent in making copper castings of superior tor- 
sional strength, and that calcium, in combination with an acid 
element, will produce castings of good electrical conductivity 

The theory that corrosion is started by the formation of colloidal 
ferrous oxide was discussed in a paper by J. Newton Friend, of 
Birmingham. 

tust Prevention by Slushing was the title of a paper presented 
by Haakon Styri, Chief of the S.K.F. Research Laboratory, 
Philadelphia. This paper emphasized the importance of prevent- 
ing rust on steel parts which cannot be given a permanent coating 
of paint or metal. 





LIBRARY NOTES AND BOOK REVIEWS 


PERFORMANCE ( 
New York, 1921 


9 in., 207 pp 


LANE 
& Co 
Cloth, 6 
This book, 
eers and 
in three 


By 
Directly 
as 


ALCULATIONS. 
rhe 


, diagrams., 


Harris 
I seftul 


tooth. 
Techni al 


Dutton 


sernes 


it is hoped, will meet the need of aeronautical en- 

designers for a practical method of calculation; it 

first, a descriptive and theoretical section 
laining the points to be noticed and deriving the necessary 

rmulas; an explanation of practical procedure; third, 
example of the application of the method described to an actual 
nine. 


sections: 


se cond, 


ERNATING CURRENTS By 
McGraw-Hill Book Co., 


S4 


Carl Edward Magnusson. 
Inc., New York, 1921. 


Second edition 


Cloth, 6 Y in., 


Y pp., illus ov 


\ presentation of the fundamental principles of alternating- 
rent phenomena, with illustrations of their application to in- 
trial problems, intended to aid the student in gaining clear 
epts of what actually takes place in alternating-current machin- 
to explain the relations between the factors involved and to 
ess the physical facts in mathematical forms in such a manner 
he shall understand the equations and be able to use them 
tionally in the solution of industrial problems. 


; 


PoweR 
The Century Co., 
50. 


ICA's RESOURCES $y Chester G 


New York, 1921 


Gilbert 
Cloth, 5 


and Joseph E 


Pogue. S in 


26 pp., 
\n attempt to interpret the importance attaching to the energy 
urces, coal, oil, natural gas and water power, to point to the 
rtcomings in the way they are handled, to outline the changes 
the administration of energy which are bound to come into 
y if due social and industrial progress is to be attained, and to 
licate the avenues of advance along which constructive efforts 
uuld be applied. The material presented is largely the result 
| investigations by the authors, brought out from time to time as 
ial papers, emanating mostly from the Division of Mineral 
hnology, United States National Museum, and more popularly 
sented here in a unified and less technical form. 


A 


UTOMATIC TELEPHONY By Arthur Bessey Smith and Wilson Lee Camp- 
bell. Second edition. McGraw-Hill Book Co., Inc., New York, 1921. 
Cloth, 6 9 in., 430 pp., illus., diagrams, $5. 


The method adopted is to describe fully the typical circuits 
and apparatus of the Strowger type, and to outline briefly the other 
important systems. By this method it has been possible to ex- 
plain the principles and methods fully enough for their application 
to other makes of equipment, without attempting to narrate the 
practice of all manufacturers in detail. This edition is radically 
changed from the previous one by the elimination of obsolete 
matter and the introduction of new material. 


Evectrric Furnace. By J. N. Pring. Longmans, Green & Co., New York 
1921 Monographs on industrial chemistry Cloth, 6 X 9 in 
185 pp., plates, illus., $10.50. 


Although the most noteworthy branches of the electrochemical 
and electrometallurgical industries have been described in a number 
of publications, the present rapid progress of these enterprises 
demands a frequent revision and extension of the literature. This 
volume is an additional contribution to the general technical dis- 
cussion of the position and prospects of high-temperature industrial 
chemistry. The author reviews the history and principles of the 
electric furnace and describes the types in use. Current supply, 
transformers and the measurement of high temperatures are 
treated and the use of the electric furnace in the metallurgy and 
chemistry of the important metals is described. Attention 
also given to furnace design and to the economic aspects of electro- 
chemical processes. 


is 
\ useful bibliography is appended. 


ErupeE pes MouveMENTS APPLIQUEE 
Gilbreth. Dunod, Paris, 1921. 

In 1918 Mr. Gilbreth’s Motion Study appeared in French 
Evidently it attracted interest, for it is now followed by a translation 
of Applied Motion Study, a collection of papers by Mr. and Mrs. 
Gilbreth which was published in this country in 1919. The pub- 
lication of the book is an indication of the keen interest of French 
engineers and manufacturers in American methods of production. 


By Frank B 
Paper, 5 


Gilbreth and I 


161 pp 


M 


5 in., 
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HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 


the current issues of the world’s engineering and scientific press of particular interest to mechanical engineers. 


At the end of 


the year the monthly installments are combined along with items dealing with civil, electrical, mining and other branches of engineering 
and published in book form, this annual volume having regularly appeared since 1906. 
engineering staff of The American Society of Mechanical Engineers some 1200 technical publications received by the Engineering 
Societies Library (New York) are regularly reviewed, thus bringing the great resources of that library to the entire engineering profession 

Photostatic copies (white printing on a black background) of any of the articles listed in the Index may be obtained ata price of 


25 cents per page, plus postage. 


medium-sized pages will be photographed together on the same print. 


In the preparation of the Index by the 


A separate print is required for each page of the larger periodicals, but wherever possible two small or 


The bill will be mailed with the print. 


When ordering photostats 


identify the article by quoting from the Index item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, 


number, and date of publication of periodical; 


29 West 39th Street, New York 


(4) Page numbers. 


Orders should be sent to the Engineering Societies Library, 





ACCIDENTS 


Industrial. Accidents in Factories and Workshops 
Chem. Age, vol. 5, no. 112, August 6, 1921, pp 
156-158. Notes on dangers in machinery and 
processes from annual report of British chief factory 
inspector 

Reduction of Waste Through Accident Prevention, 
I A DeBlois. Chem. & Metallurgical Eng 
vol. 25, no. 9, Aug. 31, 1921, pp. 403-406, 1 fig 
Points out importance of careful analysis of indus 
trial accidents in chemical industry. 


AERIAL BOMBARDMENT 

Course-Setting Bomb Sight. A _ Course-setting 
Bomb Sight Engineer, vol. 132, no. 3425, Aug. 19 
1921, pp. 186-187, 5 figs. Describes latest type of 
bomb sight, invented by H. E. Wimperis, which 
permits attack to be delivered at any angle to the 


wind 
AERODYNAMICS 
Stability. Graphic Investigation of Transverse 


and Lateral Stability (Untersuchung der Quer- 
stabilitat und Seitenstabilitat auf graphischem Weg), 
A. Baumann. Zeit. fiir Flugtechnik u. Motor 
luftschiffahrt, vol. 12, no. 14, July 30, 1921, pp 
212-220, 7 figs. Graphic method of investigation 
is developed based on numerical calculations of 
Reissner, Gehlen, and others. Importance of 
graphic investigation for soaring flight. 


AEROPLANE ENGINES 


Fuel Systems. The K L Fuel System. Aerial 
Age Wkly., vol. 13, no. 22, August 8, 1921, pp. 515 
516, 7 figs. Designed to overcome troublesome 
features common in complex systems now in use and 
to completely meet the exacting requirements 
of aeroplane work. 


AEROPLANE PROPELLERS 


Air Moved by. Approximate Determination of the 
Quantity of Air Put in Motion by a Propeller Blade 
(Détermination Approximative de la Masse d'air 
que met en Mouvement une Aile + ay Drzewie- 
cki. L’Aerophile, vol. 29, no. , June 1-15 
1921, pp. 170-173, 3 figs. 


AEROPLANES 


Aerofoils. The Variation of Aerofoil Lift and Drag 
Coefficients With Changes in Size and Speed, Walter 
S. Diehl. Aerial Age Wkly., vol. 13, no. 22, August 
8, 1921, pp. 518-520, 8 figs. General statement of 
principle of dynamic similarity as applied to the 
problem of determining variation of lift and drag 
of an aerofoil with size and speed. 

Berline Spad. The Berline Spad-Herbemont S 33 
(La Berline Spad-Herbemont S 33), E.-H. Lémonon. 
L’Aerophile, vol. 29, no. 11-12, June 1-15, 1921, 
pp. 167-169, 2 figs. A new type of six-seater 
aeroplane fitted with Salmson 250-hp. engine. 

Bracing, Internal. The Internal Bracing of Aero- 
plane Wings, A. H. Stuart. Engineering, vol. 112, 
no. 2904, Aug. 26, 1921, pp. 301-302, 5 figs. Re- 
sults of experiments for obtaining suitable data 
regarding initial tension to be put upon internal 
bracing wires of wings. 


Rieseler. The New Rieseler Sport Monoplane 
(Das neue kleine Rieseler-Sportflugzeug), E. Meyer. 
Motorwagen, vol. 24, no. 20, July 20, 1921, pp. 
411-414, 4 figs. Characteristics: Span, 7 m.; 


Copyright 1921, by Tue 


total length, 5.8 m.; weight empty, 150 k engine 
30-hp. Haacke; speed, 110 km. per hr 
requirements of a sport acroplan: 

Soaring Machine. The Construction 
Machine of the Baden-Baden Soaring Aeroplane 
Works, Ltd (Bauart der Segelflugzeugwerke G.m 
b.H. Baden-Baden), F. Wenk. Zeit. fiir Flugtechnik 
u. Motorluftschiffahrt, vol. 12, no. 14, July 30 
1921, pp. 211-212, 3 figs. Machine is a monoplane 
with strut and ordinary profile, but with large aspect 

ration and small surface load Design is based 
on achievement of a high inherent stability. 

10-Seater Tractor Biplane. Single-Engined Ten- 
Seater Tractor Biplane. Engineer, vol. 132, no 
3420, July 15, 1921, p. 73, 1 fig Built by Bristol 
\eroplane Co., i P Bristol, England. Span, 54 ft 
length overall, : heig ht, 11 ft.; speed at ground 
level, 122 mi. Ba oc ceiling, 13,500 ft 


Discusses 


of the Soaring 


Truss Ribs. Experimental Reinforced Plywood 
Truss Ribs. Air Service Information Circular, 
vol. 3, no. 212, April 30, 1921, 17 pp., 17 figs De- 


scription of tests and recommendations 


AIR COMPRESSORS 


Explosions. What Causes Explosions in Air Com- 
pressors? A. D. Risteen Can. Machy., vol. 26, 
no. 6, August 11, 1921, pp. 35-36 Discusses 


carbonization of oil, ignition of carbon and removal 
of carbon and oil deposits 


German Types. Compressors (Kompressoren 
Schiffbau, vol. 22, no. 42, July 20, 1921, pp. 1040 
1043, 5 figs. Notes on Koster's valve gear, single- 
stage compressors; single-cylinder stage compressor 
for suction pipes up to 2000 cu.m. output per hr.; 
tandem compound compressors for suction pipes 
from 2500 to 5000 output per hr.; and high-speed 
compressors, built by Frankfort Machine Constr. 
Corp., Germany. 

High-Pressure. 
Compressors. 
July 21, 1921, 
“Axial’’ si 


A New Design of High-Pressure 
Practical Engr., vol. 64, no. 1795 
pp. 40-41, 5 figs Describes Reavell 
single-stage air compressor. 


Lubrication. Avoiding Compressor Troubles, A 
D. Risteen. Iron Trade Rev., vol. 69, no. 8, Aug 
25, 1921, pp. 489-492 and 495. Lubrication is 


said to be factor, and oil must have suitable properties. 
Explosions of external and internal origin can be 
prevented by cleaning accumulations periodically. 
Compressors usually over-lubricated. 

Reavell Quadruplex. The Reavell Quadruplex 
Air Compressor and Some Tests Thereon. En- 
gineer, vol. 132, no. 3421, July 22, 1921, pp. 98-100, 
9 figs. Report of tests made by H. Riall Sankey 
on {920 design. 


AIRSHIPS 


Inflation. Chart for Inflating Airships (Diagramma 
dei Lavaggi delle Aereonavi), Angelo Varoli-Piazza 
Revista Marittima, vol. 54, no. 6, July 1921, pp. 
751-756, 2 figs. Discusses two ways of adding 
daily a certain quantity of gas and charging com- 
pletely. 

PL 27. The PI. 27 Dirigible (Das Luftschiff PI 27). 
Motorwagen, vol. 24, no. 22, Aug. 10, 1921, pp. 
455-460, 7 figs. Built in 1916 by the Aircraft 
Co. in Bitterfeld, Germany. Specifications: Max 
length, 157 m.; diam. 19.6 m.; height, 26.5 m: 
max. circumference, 61.55 m.; volume, 31,300 cu. m.; 
useful lift, 18,000 kg.; speed, 27.3 m. per sec. Each 


elle is equipped with a 240-hp. Maybach en; 


ALLOY STEELS 
Electric. Three Types 


{ of Allov heet Stecl—] 
Horace (¢ K neer Iron Age vol 108, no. lf 
Sept. 8, 1921, pp. 504-50 2 fig Deals witt 
investigation of thre commercial t r of his 
strength alloy steel in sheet fort carried out at 
Naval Aircraft Factory, Philadelphia, to determir 
which was most suitable for ‘ f fittis 
for large aircraft 

ALUMINUM 

Welding. Oxy-Acetylene Welding ¢ t and Sheet 
Aluminum Can. Machy vol. 26, me 4. lulvw 28 


1921, pp. 31-32 and 1 
involved 


ALUMINUM ALLOYS 
See DURALUMIN 


ASH HANDLING 

Methods. The Removal of Ashe in Large Boiler 
Houses (Ueber die Aschenbeseitigung in grossen 
Kesselhausern), Ph. Scholtes Elektrische Kraft 
betriebe u. Bahnen, vol. 19, no. 11, June 10, 1921 
pp. 129-133, 9 figs. Account of special meeting 
of the Bavarian Electrical Works Engineers for 
study of ash-removal methods. Experiences and 
costs in different plants with various systems 

Plants. Modern Ash- and Slag-Removal Plants 
in Boiler Rooms in Rhenish-Westphalian Mines 
Neuzeitliche Entaschungs- und Entschlackungs 
anlagen in Kesselhdusern auf rheinisch-westfalis 
chen Zechen), M. Schimpf Gliickauf, vol. 57 
no. 32, Aug. 6, 1921, pp. 761-765, 8 fig Describes 
various systems in use 

Railroad Ash-Handling Plant Has Buckets and 
Crane. Eng. News-Rec., vol. 87, no. 8, Aug. 25 
1921, p. 310, 2 figs Installation on Burlington 
railroad designed for economical and direct handling 
from pits to cars 
Pneumatic Removal of Flue Dust (Pneumatische 

Flugaschenférderung), Ohlmiller Zeit. fiir 
Dampfkessel u. Maschinenbetrieb, vol. 44, no. 3 
Jan. 21,1921, pp. 17-21, 8 figs. Describes a portable 
ash-removal pump of the Siemens-Schuckert Works 
with portable vacuum-proof collector in form of a 
lorry. 


AUTOMOBILE ENGINES 


Ignition Advance. An Analysis of the 
Ignition Advarce Mechanism, C. H 
motive Ind., vol. 45, no. 7, August 18, 1921, pp 
312-314, 3 figs Description.and calculation. 

Intake Manifolding. Intake Manifolding. Motor 
Age, vol. 40, no. 7, August 18, 1921, pp. 14-15 
13 figs. Multi-cylinder manifolding as applied t 
six-cylinder engines. 

Lapping Machines for Bearings. Lapping and 
Running-in M: achine, A. B Bassoff Machy 
(N. Y.), vol. 28, no. i, Sept. 1921, pp. 5-7, 4 figs 
Function of lapping machine. Design of oscillating 
and of reciprocating mechanism. Types of work 
lapped. 

Starters. Electric Starting Systems for Automobiles 
(Los Sistemas Eléctricos de Arranque Para Autc 
moéviles), F. C. Barton. Boletin de la Asociacié: 
Argentina de Electrotécnicos, vol. 7, No 2, January 


Automatic 
Hindl. Auto 
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February 1921, pp. 12-19, 4 figs. Divides them into 
those of one unit, two units, and a combination of 
both (To be concluded.) 

Machining Auto Starter Frames, Robert Mawson. 
Am. Mach., vol. 55, no. 8, Aug. 25, 1921, pp. 206-298, 
15 figs. Practice at plant of Gray & Davis, Inc., 
Boston, Mass. Special fixtures for drilling and 
tapping; devices for locating and removing work; 
boring fixture for polepieces 


AUTOMOBILE FUELS 


Exhaust-Gas Odors. Street Hygiene and Auto- 
mobile Exhaust Gases (Strassenhygiene und Auto- 
mobilauspuff), Georg Wolff. Gesundheits-Ingenieur, 
vol. 44, no. 23, June 4, 1921, pp. 271-274. Discusses 
means of rendering exhaust gases as odorless as 
possible. Deals with properties of principal auto- 
mobile fuels—gasoline, benzol (CsHs«), and benzol 
ind alcohol mixtures—-and with lubricating oils 


AUTOMOBILES 


A.B.C. The A.B.C. 12 H.P. Light Car Auto, vol 
26, no. 29, July 21, 1921, pp. 621-625, 9 figs Made 
by A.B.C. Motors, Ltd., Walton-on-Thames, Surrey 
General description of engine, valve gear, clutch 
gearbox, etc. 

Daimler. A New Daimler. Autocar, vol. 47, no 
1345, July 30, 1921, pp. 205-207, & figs. Describes 
a 2U0-hp. 4-cylinder model embodying original details 
€ design 


Durant. Technical Features of New Durant Car, 
P. M. Heldt Automotive Ind vol. 45, no. 7, 
August 15, 1921, pp. 306-308, 6 figs engine is of 


an overhead valve type and cylinders and top half 
of crankcase are in single casting 

Generator Armatures. Production 
Armature Manufacture, Norman G 
tomotive Ind., vol. 45, no. 7, August 18, 1921, pp 
18-320, 6 figs Describe enerator armature made 
y Western Electric Company, Springfield 

Grand Prix, 1921. Prize Competition of the Auto 
nebile Club of France (Le Grand-Prix de lAuto 


Methods in 
Shidle Au- 


1obile-Club de France en 1921 Le Génie Civil 
ol. 79, no. 6, August 6, 1921, pp. 121-124, 7 fis 
Data on the course, and motors and motorcycles 
ompeting 

Headlights. Motor Car Headlight Ideal Re 
ulrements and Practical Solutions A. Garrard 
luminating Engr., vol. 14, no. 4, April 1921, pp 
12-102 and (discussion) pp. 102-107, 5 figs. Discusse 


fect of dazzling 
rms desirahle 
headlight 
Pilain The 12-HP. S.L.I.M 
12 HP. S.L.1.M Pilain) ), A. Contet La Vie 
Automobile, vol 17, no. 735 August 10, 1921 
p. 279-283, 10 figs Details of construction of 
sutomobile, a new model by the Société lyonnaise 
lindustrie mécanique 
Schneider. The 16-20 HP. Schneider Auto, vol 
no. 32, August 11, 1921, pp. 687-690, 9 figs 
French 4-cylinder car, produced by Th. Schneider, 


light on eyes and defines in general 
characteristics of a non-dazzle 





Pilain La voiture 


sancon 
Shock Absorption The Shock Absorption of Auto- 
»biles Bemerkungen zur Abfederung der Motor- 


wagen), H. Reissner Motorwagen, vol. 24, no. 17, 
ne 20, 1921, pp. 339-343, 5 figs Based on given 
ilculations, writer seeks to show that light cars 
») not necessarily sustain greater injury or run less 
oothly on poor roads than heavy cars, providing 

springs are sufficiently flexible and properly 
aced 
Spyker. The New Six-Cylinder 30/40-HP. Spyker 

Automobile (Der neue Sechzylinder 30/40 PS- 

yker-Wagen Motorwagen, vol 24, no 22, 

10, 1921, pp. 453-455, 4 figs. Specifications 

ar built by The Netherlands Automobile and 

plane Factory Trompenburg, Amsterdam 

gth of body, 2.54 m.; width, 1.04 m.; wheelbase, 

17 m.; engine, Maybach with 95-mm. bore and 
) mm. stroke 


Transmission Gears. 
sil 


Machining the Wrigley Anto- 
le Transmission Gear—III, I. William Chubb 
Mach., vol. 55, no. 9, Sept. 1, 1921, pp. 333-338 
figs Machining operations of gear frame and 
tle parts Assembling gear frame Methods of 
hecking up different parts 


AVIATION 


Aeronautic Roads. Aeronautic Roads, Story B 
id Aerial Age Wkly., vol. 13, no. 24, August 
1921, pp. 563-564, 5 figs. Discusses question 
road signs and explaias block system illustrated 
amap of U.S 

Civil. Aviation and Transport, F. H. Sykes. Jl 

of Transport, vol. 2, no. 5, March 1921, pp 
5-216 and (discussion) pp. 216-218. Discusses 
litary and commercial importance of developing 


} 


vu aviation. 

High-Altitude Aircraft. The High-Altitude Air- 
‘ft of the Future (Das Héhenflugzeug der Zukunft), 
Kberhardt. Motorwagen, vol. 24, no. 20, July 20, 
21, pp. 405-408, 3 figs. Points out chief differ 

S in use of dirigibles and giant aeroplanes for 
ng-distance voyages, and maintains that for long 
ps only the dirigible is capable of traveling the 
Sortest route without step 


See alse FLIGHT.] 


B 


BALANCING 


Principles. Four Vears of Balancing Practice, 
N. W. Akimoff. Eng. & Ind. Management, vol. 6 
no. 5, August 4, 1921, pp. 116-118, 4 figs Describes 
Principles of static and dynamic balance. 


MECHANICAL ENGINEERING 


BALLISTICS 


Corrections. New Ballistic 
Hawkesworth U. 5S. Naval Inst. Proc., vol. 47, 
no. 222, August 1921, pp. 1233-1249 Discusses 
the five points: (1) Corrections of gravity for lati- 
tude, (2) curvature of earth, (3) westerly drift of 
projectile, (4) drift toward equator and (5) alteration 
in projectile’s weight 


BALLOONING 


Transatlantic. Historical Study of Attempts to 
Cross the Atlantic in a Balloon (Etude Historique 
sur les Projets de Traversée de l'Atlantique en 
Ballon), Charles Dollfus. L’Aeronautique, vol. 1, 
no. 9, February 1920, pp. 380-386, 9 figs Describes 
attempts of Green, Zeise, Lowe, Wise and Donaldson 
Godard, Suchard, Wellman, etc 


Corrections, Alan 5S. 


BEAMS 
Reinforced-Concrete Reinforced-concrete Beams 
III, T.C. Broom. Mech. Wld., vol. 52, no. 1805 


August 5, 1921, pp. 108, 1 fig Discusses chart for 
concrete T-beam with single reinforcement 
cluded.) 


Unsymmetrical Sections. Calculating the Strength 
of Unsymmetrical Sections Machinery I.ond.), 
vol. 18, no. 463, August 11, 1921, pp. 575-577 

2 figs Two methods of determining moment of 


Lon- 


inertia, together with formulas for obtaining section 
modulus and radius of gyratior 

BEARINGS 

Spherical. Boring Spherical Bearing Housing, J 


Blakey and J. Shankey Mech. Wlid., vol. 52, no 
1805, August 5, 1921, pp. 98, 2 fig Describes 
economical method of boring spherical bearing 
housing for shaft connection between gear box an 
differential gear of heavy motor transport 


BEARINGS, BALL 
Friction. The Ball Bearing: In the Making, Under 
Test, and On Service, Henry L. Heathcote. Mech 
Wld., vol. 70, nos. 1804 and 1807, July 29 and Aug 
19, 1921, pp. 79-81, 4 figs., amd 140-141, 2 fig 
Discusses questions of friction due to slip, position 
of non-slip bands, internal stresses due to alternating 
load Friction and heat at contact 
and race ways of a thrust washer 
Instn. Automobile Engrs. (To be con 


BENDING MACHINES 

Plate. Plate-Bending Machines (Abkantma 
Schiffbau, vol. 22, no. 41, July 13, 1921, pp. 1000 
10014, 6 figs Details of hand-operated and power 
operated machines constructed by L. Schuler Machine 
Works, Géppingen, Germany, for shaping plates 


BENZOL 


surfaces of ball 
Paper before 
ued 





chinen 


Recovery. Present and Future of the Gas Industry 
Benzol Recovery L’Etat Actuel et l’'Avenir de 
‘Industrie Gaziere La Recuperation du Benzol 

Grebel Bullecin de la Societe d' Encouragement 
pour I'Industrie Nationale, vol. 133, no. 6, June 


1921, pp. 602-638 12 figs Discusses distillation 
of coal, and production of by-products, and especially 
recovery and treatment of benzol 


BLAST FURNACES 


Charging Installations. Blast-Furnace Charging 
Installations (Ueber Hochofenbegichtungsanlagen 
Stahl u. Eisen, vol. 41, nos. 28. 29 and 31, July 14 
21 and Aug. 4, 1921, pp. 945-954, 994-999 and 1064 
1071, 28 figs Tuly 14 Practice at the Rhenish 


Steel Works, Duisburg-Meiderich, by H Lent 
July 21 Practice of the Bochum Assn., Bochum 
Aug. 4 Blast-furnace department of the Gel 


senkirchen Min. Corp Gelsenkirchen. Report 
of the blast furnace committee of the Assn. German 
Iron-Metallurgical Engrs 

Improvement Possibilities. Secure Place of the 
Iron Blast Furnace, Joseph F. Shagden Iron Age 
vol. 108, no. &, Aug. 25, 1921, pp. 465-467, 2 figs 
Features of superiority not met by processes aiming 
at producing steel direct from ore 


Several possi- 
bilities of improvements 


Rating Capacities. Rating Blast Furnace Capacities 

Charles R. Peebles and R. H. Sweetser Iron 
Trade Rev., vol. 69, no. 7, Aug. 18, 1921, pp. 430-432 
Southern Ohio Pig Iron and Coke Assn. concludes 
that furnace should burn 60 Ib. of coke in 24 hr 
for each cubic foot of working volume. Actual 
stack data is said to verify this figure 


BLOWERS 


Gas-Engine-Driven. Gas Engines and _ Blowers 
Les Moteurs a Gaz et Machines Soufflantes de 





Grande Puissance, Systéme Galloway Le Génie 
Civil, vol. 79, no. 7, August 13, 1921, pp. 141-145 
1l figs Discusses the Gailoway type of engine 
(1330 hp.) and blower as applied in metallurgical 
works 


BOILER EXPLOSIONS 


Hydraulic Tests as Safeguard. The Value of 
Hydraulic Tests as a Safeguard Against Explosions 
Cc. E. Stromeyer Eng. & Indus. Management, 
vol. 6, no. 7, Aug. 18, 1921, pp. 170-173 Abstract.) 
Annual memorandum of Manchester Steam Users 
Assn. Analysis of all reported boiler explosions 
and conclusions therefrom 


BOILER FEEDWATER 


Distilled. Economical Production of Distilled Feed- 
water for Power Station Boilers (Production écono- 
mique de l'eau distillee pour l'alimentation des 
chaudiéres dans les centrales thermiques), M. Lebard 
Chaleur et Industrie, vol. 2, no. 15, July 1921, pp. 
402-404 and (discussion) pp. 405 
specially studied 
effected 

Regulators. 


Describes system 
Discusses first cost and saving 


Scientific Boiler Feed Water Regulation 


767 
Can it be Attained in Practice Roland Moeller 
Am. Mar. Engr., vol. 16, no. 11, June 1921 pp 
10-33, 6 figs. Discusses operation of boiler-feed 
regulators and their adaptation to demand for steam 
Water Levels and Boiler-Feed Regulators (Neuere 
Wasserstinde und Wasserstandsregler fiir Dampf 
kessel), M. Kuhlmann Glickauf, vol. 57, no 
June 18, 1921, pp. 581-584, 7 figs Describes and 
recommends use of recently devised water gage 
located nearer boiler-room flow; improved water 
level indicator and feed regulator 
Treatment Modern Arrangements for the Prepara 
tion of Boiler Feedwater (Neuzeitliche Einrichtungen 
zur Erzeugung von Kesselspeisewasser Klein 
Zeit. fur Dampfkessel u. Maschinenbetried, vol. 44 
nos. 4, 5, 6, 7 and 8, Jan. 28, Feb. 4, 11, 18, and 25 
1921 pp. 25-28, 34-37, 41-43, 51-54 and 57-61 
59 figs Notes on evaporation process and evapo 
rating plant with vapor compressor; exhaust-heat 
and cooling-water evaporators; purification process 
with plate boilers; the thermal-chemical purification 
process; formation of rust through gaseous feedwater 
cold and warm distillation; gas protection 


BOILER FIRING 
Draft Systems 


Natural Mechanical Draught 
for Boiler Plants—I, J]. W. Rogers Mech. Wild 
vol. 70, no. 1804, July 29, 1920, pp. 81-82 Discu 


natural-draft, induced-draft and forced-draft 
To be continued.) 


Oil-Fired Boilers. (i 


ysten 


Fuel for Boilers Viewed 
a Permanent Institution Mech. Wld vol 
no. 1806, August 12, 1921, pp. 125-126, 3 fi 
Discusses salient feature necessary for succs of 
oil-fuel application 


BOILER OPERATION 


Control Boiler Control and 


Apparatus Therefor 
Le Contrdle de la Chauffe 


Les Appareils de Mesure 


Servant a ce Contrdéle Paul Frion Bulletin de 
la Societe d' Encouragement pour I'Industrie Natior 
ale, vol. 133, no. 6, June 1921, pp. 553-575 Di 


cusses heat balances and various measuring devices 
to make best possible use of fuel 


Steam-Jet Draft. Calculating a Steam Jet for th: 
Draft of a Boiler (Calcul d’'Une Trompe a Vapeur 
Pour Tirage de Foyer de Générateur, G. Rollet 
Arts et Metiers, vol. 74, no. 7, April 1921, pp. 107 
113, 6 figs Explains princip! 
calculate maximum efficiency 

Steam Raising. Steam Raising, David 
Flec. Rev Lond vol. 89, no. 2280 
1921, pp. 195-196 Discu 
air heaters, et Abstract 
Incorporated Mun. Elec. Assn 

BOILERS 

Corrosion The Carbon Dioxide Steam as Cause of 
Corrosion in Steam Power Engines (Kohlensdure 
des Dampfes als Ursache der in den Dampfkraft- 
maschinen auftretenden Korrosionen), Ch. Chorower 
Zeit. fir Dampfkessel u. Maschinenbetrieb, vol 
44, no. 7, Feb. 18, 1921, pp. 49-50 Methods 
for determining CO: content in steam and means of 
preventing corrosion therefrom 

Electrically Heated. Electric Steam Generators 
Automatically Controlled (Générateurs Electriques 
de Vapeur a Régulateur Automatique de Production 
J. Besson-Grange Arts et Metiers, vol. 74, no. 7 
April 1921, pp. 114-116, 3 figs Description of an 
electric boiler 


BOILERS, WATER-TUBE 


le and shows how to 





Wilsor 
August 5 
efficiency, liquid fuel 

Paper read before 





High-Capacity. Tests with High-Capacity Boiler- 
Tube Nests (Versuche mit Hochleistungs-Wasser- 
rohrbiindeln), F. Ebel. Glickauf, vol. 57, no. 29, 
July 16, 1921, pp. 681-687 Discusses increasing 
of boiler surface by means of boiler-tube nest Re 
sults of numerous tests and conclusions therefrom 

BRASS 


Season Cracking. The Season-Cracking of Brass 
and Other Copper Alloys, H. Moore, S. Beckinsal 
and Clarice E. Mallison Engineering, vol. 112 
nos. 2903 and 2904, Aug. 19 and 26, 1921, pp. 297 
299 and 327-331, 17 figs Effects of corrosive 
and other substances on stressed brass Action 
of mercury and ammonia on brass and use of mercury 
for detection of stress Influence of composition 
of copper alloys on season-cracking Concluded 
Abstract.) Paper read before Isnt. Metals 


BROACHES 


Design. Practical Design of Broaches, C. S. Pettit 
Machinery, (Lond.), vol. 18, no. 462, August 4 
1921, pp. 538-541, 5 figs 

Theoretical Design of Broaches, C. S 
Machinery, (Lond vol. 18, no. 464 
1921, pp. 602-603, 3 figs 
of a brdach tooth 


BUCKET ELEVATORS 

Improvements. New Types of Bucket 
Unloaders for Handling Coal (Neuve Anwendung 
formen des Becherwerkentladers fiir Kohlengut 
férderung), Hubert Hermanns Zeit. fir Dampf 
kessel u. Maschinenbetrieb, vol. 44, no. 21, May 27 
1921, pp. 161-163, 9 figs Details of recent develop 
ments by Heinzelmann & Sparmberg, Hannover 
Germany. 


BUILDING CONSTRUCTION 

Structural Design. 
Newspaper Building Eng. News-Rec vol. 87 
no. 10, Sept. 8, 1921, p. 412, 1 fig Lower chord of 
steel roof trusses will form future floor reinforcement 
Units loads varied on floors Other details of new 
reinforced-concrete building for South Bend Tribune 

Wood Construction. Modern Wood Construction 
Methods (Ueber moderne Holzbauweisen), Hugo 


Pettit 
August 18 
Discusses construction 


Elevator 


Special Structural Design for 
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Ritter. Schweizerische Bauzeitung, vol. 78, nos. 
5 and 6, July 30 and Aug. 6, 1921, pp. 53-56 and 
66-69, 14 figs Describes various systems and dis- 
cusses fundamental ideas on which different methods 
are based 


C 


CABLEWAYS 


Tension Device. The Tensions in Cableways and 
Chain-Ropeways with Several Driving Sheaves 
and Their Regulation by Means of the Ohnesorge 
Compensator (Die Zugspannungen an Seil- und 
Kettenbahnen mit mehrern Treibrillen und ihre 
Reglung durch den Ausgleicher von Ohnesorge), 
R. Goetze. Gliickauf, vol. 57, no. 17, Apr. 23, 
1921, pp. 385-391, 16 figs. Construction and opera- 
tion of the Ohnesorge tension compensator. 


CALORIMETERS 


Testing Liquid Fuels. The Calorimetry of Liquid 
Fuel. Eng. & Indus. Management, vol. 6, no. 4, 
July 28, 1921, pp. 95-96, 1 fig. Results of tests with 
the Sarco calorimeter constructed on Mahler- Donkin 
bomb system. 


CANVAS 


Water Resistance of. The Water Resistance of 
Treated Canvas during Continuous Exposure to 
Weather, F. P. Veitch and T. D. Jarrell. Jl. Ind. 
& Eng. Chem., vol. 13, no. 8, August 1921, pp. 672- 
676, 2 figs. Results of experiments with 12 oz. 
U.S. Standard army gray duck. 


CAR LIGHTING 


Electric. Electric Train Lighting By a Three-Brush 
Dynamo (Eclairage E lectrique des Trains par la 
Dynamo a Trois Balai), S. Iglesis. Artset Métiers, 
vol. 74, no. 7, April 1921, pp. 117-125, 17 figs 
De scribes Stone-Lilliput and Leitner systems. 


CARBURETORS 

Asmo. The Asmo Carburetor (Der Asmo-Vergaser), 
C. Wirsum. Motorwagen, vol. 24, no. 17, June 20, 
1921, pp. 346-349, 9 figs. Carburetor invented 
by Gustav Erikson, Upsala, Sweden, draws up fuel 
automatically from a lower tank, thereby eliminating 
use of air pumps, pressure valves, etc. Results 
of tests demonstrate its economy in comparison 
with other well-known carburetors. 


Developments. The Further Development of In- 
ternal-Combustion Engines (Beitrag zur Weiterent- 
wicklung der ee Kraftmaschinen), F. E. 
Beilefeld. Ocel- u. Gasmaschine, vol. 18, no. 7, July 
1921, pp. 110-115, 23 figs. Supplementary to article 
on carburetor problems by Gg. Bergmann in same 
journal (no. 3, 1921, p. 40). 


CARS 


Dining. New Dining and Kitchen Carriages for the 
London-Glasgow Service, Midland and G. & S. W. 


Railways. y. Engr., vol. 42, no. 499, August 1921, 
pp. 294, 13 figs. Shows improvements in design 


construction and equipment. 

Mine. Loading Machines for Mining Practice 
(Lastningsmaskiner fér underjordisk gruvbrytning), 
Robert H6d5k. Jernkontorets Annaler, vol. 105, 
no. 2, 1921, pp. 97-109, 14 figs. Describes American 
car loaders, shoveling machines, etc. for underground 
work 


Motion Recorder. An Automatic Recorder of 
Vehicular Motion (Indicateur automatique du 
mouvement des véhicules), E. J. F. Vachet. L’Elec- 
tricien, vol. 52, no. 1282, August 15, 1921, pp. 367 
370, 4 figs. Describes device recording motion of 
railroad cars and other vehicles, made by Elliot 
Bros., London. 


CASE-HARDENING 


Compounds. Carbonizing and Carbonizing Mater- 
ials, H. B. Knowlton. Trans. Am. Soc. For Steel 
Treating, vol. 1, no. 11, August 1921, pp. 689-698. 
Discusses case-hardening and case-hardening com- 
pounds. 


CEMENT 


Bulk. An Investigation into the Use of Bulk Cement: 
Eng. News-Rec., vol. 87, no. 8, Aug. 25, 1921, pp. 
324-326. Discussion of its use on large concrete 
5 jobs, prepared by staff of Turner Constr. 

» New York City. 


CEMENT MANUFACTURE 


Rotary-Grate Shaft Kilns. The Automatic Rotary- 
Grate Shaft Kiln, C. F. Hansen. Rock Products, 
vol. 24,no. 18, Aug. 27, 1921, pp. 33-40, 14 figs 
How European portland- cement manufacturers are 
meeting rapidly i increasing fuel and labor costs. Sum 
marizes savingsin cement plant with yearly output 
of 300,000 bbl. in using rotary-grate shaft kilns 
instead of rotary kiln 


CEMENT MILLS 


Hungary. A Cement Mill in 
(Die Zementfabrik in Torda), Hugé Székely and 
Ernst Havas. Beton u. Eisen, = 20, nos. 4-5, 
6 and 7-8, Mar. 7, Apr. 4 and May 4, 1921, pp. 41-43, 
66-69 and 87-90, 35 figs. Description of cement 
mill operated with natural gas, and manufacturing 
process. Details of reinforced-concrete structures 
of plant. 


CHUCKS 

Magnetic. Electromagnetic Fastening of Large 
Workpieces on Planing and Surface-Grinding 
Machines (Elektromagnetische Aufspannung Grés- 
serer Werkstiicke auf Hobel- und Flachenschleif- 
maschinen), A. W. Schuitz. Werkstattstechnik, 
vol. 15, no. 15, Aug. 1, 1921, p. 451, 2 figs. Dee 


Torda, Hungary 


MECHANICAL ENGINEERING 


scribes magnetic holding plates of wrought iron 
having a tensile force of 10 to 12 kg. per sq. cm. as 
compared to 4 to 5 kg. with use of cast iron or steel 
casting. 

Magnetic Chucks—IX, Ellsworth Sheldon. Am: 
Mach., vol. 55, no. 10, Sept. 8, 1921, pp. 383-386 
7 figs. Supporting pieces of irregular shape on a 


magnetic chuck. Testing a chuck to determine its 
class. 

COAL 

Carbonization. The Carbonization of Coal at Low 


Temperature, John Roberts. Iron & Coal Trades 
Rev., vol. 103, no. 2789, August 12, 1921, pp. 193-196, 
and Discussion pp. 196. Discusses expansion of 
coal and its prevention, dealing with swelled coal; 
essentials of good semi-coke, etc. Paper read 
before North of Eng. Inst. Min. & Mech. Engrs. 

Combustion and Gasification. The Combustion 
and Gasification of Coal on the Grate (Die Ver- 
brennung und Vergasung von Kohle auf dem Rost), 
H. Schmolke. Zeit. fiir Dampfkessel u. Maschinen- 
betrieb, vol. 44, no. 19, May 13, 1921, pp. 145-147. 
Notes on development in study of phenomena in 
connection with combustion or gasification of coal. 

Eastern U. 8. How Rank of Eastern Coal Change® 
with Location, R. Dawson Hall. Coal Age, vol. 20, 
no. 7, August 18, 1921, pp. 257-259, 4 figs. Volatile 
matter and moisture decrease as East is approached, 
decline of volatile matter starts not far from Penn- 
sylvania-Ohio line. 

Preparation. Advances in Preparation of Anthracite, 
Dever C. Ashmead. Min. & Metallurgy, no. 177, 
Sept. 1921, pp. 47-48. History of development 
Investigation of five methods of cleaning anthracite. 
(Abstract.) Paper before Am. Inst. Min. & Metal- 
lurgical Engrs. 


COAL WASHING 


Processes. Modern Coal Washing (La Technique 
Moderne du Lavage des Charbons), C. Berthelot. 
Chaleur & Industrie, vol. 2, no. 15, July 1921, pp. 
393-401, 8 figs Discusses importance of coal wash- 
ing from economical standpoint and describes 
processes and apparatus for the purpose. (To be 
continued.) 

Notes on Coal Washing By Means of “‘Rhéola- 
veurs’’ (Quelques Notes sur le Procédé de Lavage 

Par ‘‘Rhéolaveurs’), A. France-Focquet Révue 

Universelle des Mines, vol. 9, no. 1, S. 6, April 1, 

1921, pp. 1-13, 8 figs Discusses operation of 

washing fines. (To be continued.) 


COKE 


Blast-Furnace. Characteristics of Blast Furnace 
Coke (Sur les Caracteristiques du Coke de Haut- 
Fourneau), Pierre Kersten Révue Universelle des 
Mines, vol. 10, no. 1, Series 6, July 1, 1921, pp. 27-34. 
Describes physical and chemical properties. (To 
be continued.) 


COKE OVENS 

By-Product. New Coke-Oven and  By-Product 
Plant at the Acklam Works of the North-Eastern 
Steel Company, Limited —_ & Coal Trades 
Rev., vol. 103, no. 2788, August 5, 1921, pp. 161-164, 
6 figs. Description of new sient. consisting of 
60 vertical-flued ovens and recovery equipment. 


COLUMNS 


Eccentric Loading. Eccentric Loading of Bars 
and Columns, Edward Ingham. Practical Engr., 
vol. 64, no. 1795, July 21, 1921, pp. 39-40. Discusses 
formulas for calculatin x stresses on eccentrically 
loaded columns. 


Pipe. Strength of Pipes as Columns, John S. Watts. 
Ani. Mach., vol. 55, no. 9, Sept. 1, 1921, p. 341, 1 fig. 
Presents chart for calculating size of pipe necessary 
to support a given load as a column of given leugth 


COMBUSTION 


Control. Controlling Combustion on Basis of CO: 
Alone Unsatisfactory. _. Mar. Engr., vol. 16, 
no. 11, June 1921, pp 5-41, 4 figs Discusses 
essentials in attainment bs maximum economy in 
combustion control. (To be continued.) 


Preheated Air for. The Importance of Heated 
Combustion Air for Conservation of Coal in Germany 
(Die Bedeutung der erhitzten Verbrennungsluft 
fiir Deutschlands Kohlenwirtschaft), Eugen Haber. 
Zeit. fiir Dampfkessel u. Maschinenbetrieb, vol. 44, 
no. 23, June 10, 1921, pp. 179-181, 3 figs. Discussion 
of advantages of use of heated air for furnaces 


COMPASSES 


Aerial Navigation. Compass for Aerial Navigation 
(Le Compas de Navigation Aerienne), L. Condroyer. 
L’Acronautique, vol. 1, no. 9, February 1920, pp 
387-395, 20 figs. Describes Kelvin, Greach-Os- 
borne and A.M.-1 Compasses. 

Gyrostatic. The Anschiitz and Sperry Gyrostatic 
Compasses (Sur les compas gyrostatiques Anschiitz 
et Sperry), H. Beghin. Comptes rendus de I’ 
Académie des Sciences, vol. 173, no. 5, August 1, 
1921, pp. 288-290. Discusses equations governing 
their small oscillations. 


CONCRETE 
Centrifugally Cast. Centrifugal Machine Casts 
Solid Concrete Shapes, Leon Cammen. Eng 


News-Rec., vol. 87, no. 9, Sept. 1, 1921, p. 366, 
1 fig. Describes machine for centrifugal casting 
of solid concrete shapes, patented by Cammen Labor- 
atories, New York 
Disintegration in Alkali Soils. The Disintegration 
of Concrete in Alkali Soils, G. M. Williams. Jl. 
Eng. Inst. Can., vol. 4, no. 8, Aug. 1921, pp. 446-455, 
figs. Summary of results of laboratory studies 
together with details of Bur. of Standards field 
investigations. 


Vou. 43, No. 11 


Specifications. Tentative Specifications for Con- 
crete and Reinforced Concrete. Proc. Am. Soc. Civ. 
Engrs., vol. 47, no. 6, Aug. 1921, pp. 60-124, 18 figs. 
Report of joint committee on standard specifications 
for concrete and reinforced concrete. Notes on 
proportioning and mixing, and depositing concrete; 
forms; details of construction; water-proofing and 
protective treatment; surface finish; and design. 


Strength. Effect of Age on Strength of Concrete, 
Duff A. Abrams. Mun. & County Eng., vol. 61, 
no. 2, August 1921, pp. 47-49, 2 figs. Defends 
view that concrete does not decrease in strength 
with age. 


CONCRETE, REINFORCED 


Sea Water, Usein. The Use of Reinforced-Concrete 
in or Near Sea Water, Arthur S. Tuttle. Mun 
Engrs. Jl., vol. 7, 2nd quarterly issue, 1921, pp. 
66-84. Suggests rules to ensure reliable results 
with reinforced concrete in sea water. Reprint 
of report = Board of Estimate and Apportionment 
of N. Y. 


oneiinee STEAM 


Leakage Detection. Simplified Chemical Method 
of Detecting Surface Condenser Leakage, W. E 
Caldwell. Power, vol. 54, no. 4, July 26, 1921, pp. 
141-142, 1 fig. Tells how to make up solutions for 
estimating amount of leakage of raw water into con- 
denser. 

The Electrical Method of Detecting Surface 
Condenser Leakage, ¢ Caldwell Power, 
vol. 54, no. 6, Aug. 9, 1921, pp. 217-219, 7 figs 
Method of obtaining continuous graphic record 
of leakage by measuring and recording electrical 
conductivity of condensate 

Surface. Marine Surface Condensers and Condenser 
Auxiliaries. Am. Mar. Engr., vol. 16, nos. 10 and 11, 
May and June 1921, pp. 28-33, 6 figs., and 23-27, 
17 figs May: Contains diagrams showing theoreti- 
cal ratio of injection water of steam for different 
vacua and water temperatures, also maximum per- 
missible air leakage for different sizes of marine 
turbine and reciprocating engine condensing plants 
June Discusses live-steam, back-pressure and 
condensate pumps 

Recent Improvements in Condensers for Steam 
Engines (Recents perfectionnements des appareils 
de condensation des machines a vapeur d'eau) 


L. Jauch Chaleur et Industrie, vol. 2, no. 15, July 


1921, pp. 416-418, 1 fig Discusses surface con- 
densers, including Brown-Boveri type To be 
continued ) 

CONNECTING RODS 

Aluminum. Aluminum Connecting Rods (Bielles 


en Aluminium), A. Dat Arts et Metiers, vol. 74, 
no. 8, May 1921, pp. 141-144, 9 figs. Details 
of construction, alloys suitable, etc 

Machining Automobile. Milling Automobile Con- 
necting- rods, J. M Henry Machy N , As 
vol. 27, no. 12, Aug. 1921, pp. 1104-1105, 4 figs 
Equipment and methods used in machining Chevro- 
let, Hinkley and Duesenberg connecting rods. 


CONVEYORS 


Belt. Belt Conveyor System in Chicago's New 
Parcel-Post Station. Belting vol. 19, no. 2, August 
1921, pp. 17-20, 4 figs. Eighteen conveyors, 
compactly arranged in tiers, afford quick and efficient 
separation and distribution to pouches. 

Metal Belts. Metal Conveyor Belts with Wide 
Joint Support (Metallférderbinder mit _breiter 
Gelenkauflage). Fdérdertechnik u. Frachtverkehr, 
vol. 14, no. 1, Jan. 7, 1921, pp. 11-12, 6 figs. De- 
scribes belt patented by Louis Herrmann, Dresden, 
with which 95 to 97 per cent of width of link pin is 
utilized as supporting surface. 


COPPER 


Sheet. Sheet Copper and Its Sphere of Usefulness, 
B. Goldsmith. Raw Material, vol. 4, no. 8, August 
1921, pp. 268-272, 7 figs. Discusses technical pro- 
duction, prices, and the many uses of sheet copper 


COST ACCOUNTING 


Defects in. What is Wrong With Cost Accounting? 
G. Charter Harrison Management Eng., vol 
no. 1, July 1921, pp. 29-32. Defects of present 
methods. 

Manufacturing Cost. The Elements in Manufac 
turing Cost, Frederic H. Leland. Management 
Eng., vol. 1, no. 2, Aug. 1921, pp. 87-88. Discusses 
three groups of manufacturing costs, nameiy, general 
plant expenses, foundry cost and expenses, and 
manufacturing departments costs and expenses. 


COST SYSTEMS 


Modern. Disclosing Waste Through Better Cost 
Methods, Ernest J. Wessen. Chem. & Metallurgical 
Eng., vol. 25, no. 9, Aug. 31, 1921, pp. 389-393. 
Claims that many industrial failures are traceable 
to blind dependence on cost determined by rule-of- 
thumb methods. Modern cost systems disclose 
waste in unprofitable products, idle labor and machin- 
ery and erroneous methods 


CRANES 


Floating. A 60-Ton Self-Propelling Floating Crane 
Engineer, vol. 132, no. 3420, July 15, 1921, pp 
72-73, 2 figs. Also in Shipbldg. & Shipg. Rec 
vol. 18, no. 6, Aug. 11, 1921, p. 181. Slewing and 
derricking type of crane built by Werf Gusto (Firma 
A. F. Smulders), Schiedam, Holland, for Manchester 
Ship Canal Co. 

CRANKCASES 

Machining Operstions. Machining the Peerless 
Upper Crankcase, Fred H. Colvin. Am. Mach 
vol. 55, no. 10, Sept. 8, 1921, pp. 376-380, 20 figs 
Method of handling upper or main crankcase in 
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shop of Peerless Motor Car Co. Sequence of opera- 


tions. Inspection gages 

CRANKEPINS 

Machine for Turning. A New Crankpin Turning 
Machine Eng. Production, vol. 3, no. 46, Aug 


18, 1921, pp. 155-156, 3 figs. Mechanism of machine 
designed for economical production, constructed 
by George Richards & Co., Ltd., Manchester, Eng- 
land 


CUPOLAS 


Smelting Process, Regulation of. Cupola Practice 
Beitrage zur Kenntnis des Kuppelofenbetriebes), 
Fritz Braun and Georg Hollender. Stahl u. Eisen, 
vol. 41, no. 30, July 28, 1921, pp. 1021-1027, 9 figs 
Shows how, with aid of diagrams obtained from 
self-recording blast-capacity measurements, it is 
possible, with use of blast-furnace-gas investigations, 
to regulate smelting process of cupola. A graphic 
method is described for determining maximum CO; 
content of blast-furnace gases 


CYLINDERS 

Boring. Cylinder Boring Eng. Production, vol. 3, 
no. 45, August 11, 1921, pp. 127-132, 17 figs Dis- 
cusses principles and practice 

Calculation of Wall Strength. Graphic Deter 


Strength of Walls in Hollow Bodies 
Bestimmung von Wandst&aken bei 
Arthur Balog Zeit. fur Dampfkessel 
aschinenbetrieb, vol. 44, no. 4, Jan. 28, 192], 
pp. 28-29 Describes method 
linders with internal pressure 
Thick The Thic kness of Hydraulic Cylinders 
iH » Cattermole Mech. Wld., vol. 52, no. 180: 
August ) 19 ! pp 102-103 1 fig 
well-known fact that thick 


trong relatively as thin ones 


D 


mination of the 
sraphische 
Hohlkérpern 


af 


applicable to hollow 


Discusses 


cylinders are not as 


DIES 
Die-Sinking Machines. Keller Automatic Die 
ing Machine Am Mach vol. 55. no 10 
pt. 8, 1921, pp 8Y-390, 6 fig All movements 


controlled; inexpensive masters of wood 
plaster used; tracer bears lightly on master, 


while cutter works under pressure 


DIESEL ENGINES 


Appraising. Appraising the 
Allen F Brewer Indus. Management, vol. 62, 
no. 3, Sept. 1, 1921, pp. 172-176, 4 figs. Important 

atures that must be considered and analyzed 
ilculation and estimation of cost data and de 
eciation 


Damaged Shafts. Damages to Shafts in Diesel 
ikngines Wellenbeschadigungen an Dieselmaschi- 
n), Arthur Balog. Zeit.tur Dampfkessel u. Maschin 
betrieb, vol. 44, no. 20, May 20, 1921, pp. 153-154, 
figs Discusses examples of breaks in shafts of 
nesel engines and their causes 
German Submarine. U-Boat il Engines and 
cent Developments of the Diesel Engine (U- 
yot-Oelmaschinen und neuere Entwicklungsformen 
Dieselmaschine), H. Rohwer Zeit. fur Dampf- 
el u. Maschinenbetrieb, vol. 44, nos. 9 and 10, 
r. 4 and 11, 1921, pp. 65-67 and 74-77, 14 figs 
scussion of different types and improvements by 


trically 


Diesel Engine Plant, 


rting Bros., Benz, Nurnberg-Augsburg Machine 
rks, Germania Shipyards, etc 

Marine Marine Diesel Engine Operation La 
idite des Moteurs Diesel Marins), Le Gallou 


etin Technique du Bureau Veritas, vol. 3, no. 6, 
1921, pp. 138-142, 4 figs Continuation of 

ission on causes of bad performances (To be 
med 


‘ 


fodern Marine Oil Engines—II-VI Engineer, 


132, mos. 3418, 3420, 3422, 3423, and 3424, 
1,15 and 29, Aug. 5 and 12, 1921, pp. 2-3, 
s., 55-57, 11 figs., 109-111, 6 figs., 136-137, 3 figs 
174-175, 6 figs July 1 New type 3200-i.hp 
land & Wolff Diesel marine engine July 15 


kers 1250-b. hp. type July 29: North British 

ihp. type Aug. 5: 1400-i.hp. Werkspoor 

Aug. 12: 1250-b.hp. Sulzer 2-cycle engine. 
es on the Management of Marine Diesels, 
ymer MeCrirrick Marine Eng. of Can., vol. 11, 
» 7, July 1921, pp 10-14, 6 figs. Compares 
i ! two-cycle diesels and discusses 


yele and 
ous features in detail 


Problems in the Manufacture of Marine Diesel 
ines Machinery Lond.), vol 1s no 461 
25, 1921, pp. 513-514, 4 figs. Choice of material 

ethods of machining Diesel-engine parts 


DRILLING MACHINES 


Portable. Portable Drilling Practice—IX. Mech 
vol. 52, no. 1807, August 19, 1921, pp. 138-139 
Discusses vertical- and horizontal-spindle 

manmn made by W. Asquith, Ltd., Halifax (Con- 


DROP FORGING 


Die Design and Making of Drop-forging Dies 
ichy. (N. Y.), vol. 27, no. 12, Aug. 1921, pp. 1141 
4, and vol. 28, no. 1, Sept. 1921, pp. 33-36, 12 figs 

thods employed in modern drop-forging plants 


DRYING PLANTS 


Precalculation. ‘The Precalculation of Drying Plants 

th Special Regard to Duration of Drying Process 
Vorausberechnung von Trockenanlagen, unter 

sonderer Beriicksic htigung der Trockendauer, 

Hirse h. Gesundheits-Ingenieur, vol. 44, no. 29, 

ly 16, 1921, pp. 357-360, 7 figs. Formulas and 

‘ves are derived based on investigations and their 
lication is shown in numerical examples 


1 


MECHANICAL ENGINEERING 


DURALUMIN 

Properties. Light Aluminum Alloys (Alliages Legérs 
d’Aluminium), J. Dyrion La Houille Blanche, 
vol. 20, no. 53-54, May-June 1921, pp. 109-113, 
5 figs. Discusses properties, composition and 
manufacture of duralumin. (To be continued.) 


E 


ECONOMIZERS 
Kablitz. The Kablitz Small-Water-Space Econo- 
mizer (Der Kleinwasseraum-Ekonomiser Bauart 


Kablitz), Harry Fahrbach. Zeit. fir Dampfkessel 
u. Maschinenbetrieb, vol. 44, no. 12, Mar. 25, 1921, 
pp. 89-92, 11 figs Notes on design and uses of the 
Kablitz economizer, and results of tests carried out 
by Kirsch in 1910-12 in the boiler laboratory of 
Mechanical Institute of Moscow Technical Academy. 


EDUCATION, ENGINEERING 


Improvements in Training. The College Trained 
Engineer, C. Edward Magnusson Ji. Am. Inst 
Elec. Engrs., vol 40, no. 9, Sept. 1921, pp. 730-736 
Suggestions for improvement 


ELECTRIC DRIVE 


Food Industry. Electrical Service Aids a Leading 
Western Food Industry Jl. Elec. & Western Ind 
vol. 47, no. 4, August 15, 1921, pp. 146-147, 5 figs 
Shows that introduction of electric driving has in 
proved operating conditions and lowered production 


costs 

Machine Tools. Electric Motor Drive for Machine 
Tools, Gordon Fox Rv. Elec. Engr., vol. 12, no. 8 
August 1921, pp. 317-321, 5 figs Discusses relative 


advantages of different types of motors 


ELECTRIC FURNACES 

Ajax-Wyatt. The Ajax-Wyatt Electric Furnace 
John B. C. Kershaw Engineer, vol. 132, no. 3423 
Aug. 5, 1921, pp. 139-140, 4 figs Details of improved 


type For special work of melting yellow brass 
on scale which permits continuous operation of 
furnace, it is said to be most efficient type 

Design. Electric Furnace Operating Experiences, 
Larry J]. Barton Iron Age, vol. 108, no. 10, Sept 


8, 1921, pp. 581-584, 6 figs Experiments with 
thre e forms of furnace hottom Methods of building 
bottoms. Experiments with roof and _ sidewalls 
Metallurgical features 

Non-Ferrous. Melting Steel in a Non-Ferrous 
Electric Furnace Iron Age, vol. 108, no. 8, Aug. 25 
1921, p. 472, l fig. Successful production of crucible 
quality steel in small Baily resistance unit 


Tagliaferri. New Italian Electric Furnace (Nuovo 
forno electrico italiano), Mario Marantonio Il 
Forno Electrico, vol. 3, no. 4, April 15, 1921, pp 


41-50, 14 figs. Describes Tagliaferri furnace recently 
installed at Grandi Acciaiere e Fonderie Gio. Ansaldo 


ELECTRIC LOCOMOTIVES 


Development. Possibilities in the Development 
of Electric Locomotives (Entwicklungsmdglichkeite n 
der elektrischen Vollbahnlokomotive), Egon 
Seefehlner. Schwerzerische Bauzeitung, vol. 78, 
nos. 2and 3, July 9 and 16, 1921, pp. 15-18 and 30-33, 
16 figs Points out advantages and disadvantages 
of the three types in common use, namely, direct- 
drive, geared, and underslung motor geared. Dis- 
cusses possibility of developing a type combining 
advantages of all three types with elimination of their 
defects 

Oerlikon. New Single-Phase Locomotives of the 
Swiss Railways (Les Nouvelles I.ocomotives Mono- 
phasées des Chemins de Fer Féderaus), Lucien 
Pahin L'Industrie Electrique, vol. 30, no. 699, 
August 19, 1921, pp. 285-290, 7 figs. Describes 
the 2-6+6-2 O6crlikon type of Gothard line, its 
mechanical and electrical equipment 

Parallel-Crank Drive. Vibratory Phenomena of the 
Parallel-Crank Drive of Electric Locomotives 
Ueber Schiittelerscheinungen des Parallelkurbel- 
getriebes elektrischer Lokomotiven), Iwan Déry 
Schweizerische Bauzeitung, vol. 78, no. 6, Aug. 6, 
1921, pp. 63-66, 4 figs. Supplementary remarks 

to author's article published in Elektrotechnische 
Zeit. (vol. 41, Apr. 22, 1920, p. 313) in reply to 
criticisms of work by A. Wichert 

Standardization. The Serialization of Electric 
Locomotives as a Basis for Their Standardization 
Ueber Reihenbildung elektrischer Lokomotiven als 
Voraussetzung fiir ihre Vereinheitlichung), A 
Wichert. Annalen fir Gewerbe u. Bauwesen, vol 
88, nos. 11 and 12, June 1 and 15, 1921, pp. 93-98 
and 105-113, 8 figs. It is shown that with proper 
reduction of frictional weight of a.c. trunk-line 
locomotives according to a geometrical series with 
increase of yz and the same reduction of maximum 
speeds, outputs of from 45 to 127 km. per hr. max 
speed and with 2 to six driving axles can be obtained 
from only 3 motor and 2 transformer basic types 
for all 14 types of locomotives used in Germany 


Steam vs. Mechanical Advantages of Electric 
Locomotives Compared With Steam L[ngines, 
V. L. R. Raven. Elec. Rev. (lond.), vol. 89, no 


2280, August 5, 1921, pp. 194 and 
194-195. (Abstract.) Paper read 
Conference, 1921 

Transmissions. A New Power Transmission System 
Between Motors and Axles of Electric Locomotives 
Norveau Systeme de Transmission de Mouvement 
entre les Moteurs et les Essieux des Locomotives 
Electriques), M Auvert Révue Générale des 
Chemins de Fer et des Tramways, vol. 40, no. 8, 
August 1921, pp. 88-96, 6 figs Describes system 
based on connecting rods in which vibrations of 
locomotive have no deleterious effect 


(discussion) pp. 
before Eng. 
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ELECTRIC MACHINERY 


Balancing. Balance of High-Speed Electric Dynamos 
and Motors, H. D. Wheeler Electrician, vol. 87, 
no. 2254, July 29, 1921, pp. 136-138, 9 figs In- 
dicates briefly some of the main causes of vibration 
in turbo-generators and similar machines and how to 
overcome it 


ELECTRIC MOTORS 


Overload Protection. 
Edgar P. Slack 
1921, pp. 132-133 
motor starters 


ELECTRIC RAILWAYS 

Starting System. New Starting System for Traction 
by Continuous Current; Inductive Starters (Nouveau 
Systeme de Démarrage pour la Traction par Courant 
Continu les Démarreus Inductifs Armand 
Givelet Révue Générale de L’'Electricité vol, 
10, no. 4, July 23, 1921, pp. 133-137, 6 figs De- 
scribes new, simple method for which considerable 
Saving in current is claimed 

Three-Wire Distribution. Three-Wire Railway Dis 
tribution in Wilmington, A. P. Way EI Ry. Jl., 
vol. 58, no. 9, August 27, 1921, pp. 307 311 5 figs 
Impioves regulation and prevent electrolysis 
Trial proves system best adapted to radial city 
districts 

Trolley Systems. Electric Overhead Line S 
Note su. les lignes caténaires pour prise de courant 
aérienne destinées a l'électrification des voies d'in- 
térét général). Paul Leboucher Révue Générale de 
l'Electricite, vol. 10, no. 6, August 6, 1921, pp. 194 
201 16 figs Discu pantograph trolley and 
feeding of current To be continued 


ELECTRIC WELDING 


Overload Protection of Motors 
Power, vol. 54, no. 4, July 26 
Use of fuses, circuit breakers and 


stems 


Methods. Electric Weldir pparatus (Les Machines 
a Souder Ch Andrv- Bourgeois 1,’ Electricien, 
vol. 52, no. 1282, August 15, 1921, pp 61-367, 
8 figs Discusses Vv arious methods of electric welding 


and uses made of them To be continue: 


ELECTRIC WELDING, ARC 


Electric-Railway Work. Electric Are Welding 
Henry M. Sayers. Ele« Ry. & Tramway Jl., 
vol. 45, no. 1091, August 12, 1921, pp. 129-132 and 
discussion) pp. 132-133, 7 figs Deals with failures 
welding of lattice masts, covered and bare electrodes 
etc. Paper read before Tramways & Light Rys. Assn 

Pillet and Butt Welding Fillet and Butt Welding 
by the Electric Arc Can. Machy., vol. 26, no. 6 


Discusses 
weld 


August 11, 1921, pp. 33-34 and 53, 2 figs 
welds by spreading, butt welding, double ‘‘\ 

Machines. A New Electric Arc Welding Machine. 
Engineer, vol. 132, no. 3418, July 1, 1921, pp. 18-19, 
5 figs Details and working of new machine known 
as cyc arc, because of regular cycle of operations on 
which its success depends and which it accurately 
performs 


ELECTRIC WELDING, RESISTANCE 


Spot-Welding Machines. Spot-Welding Machines 
Machine a Souder par Points), P. Saurel Arts 
et Métiers, vol. 74, no. 9, June 1921, pp. 173-177, 
13 figs. Describes principle, apparatus and operation 
Spot Welding Machine for Making Ships’ Venti- 
lators Engineer, vol. 132, no, 3424, Aug. 12, 1921, 
p. 176, 1 fig. New type of electric machine for 
manufacture of large ventilating cowls for steamships, 
and other bulky hollow sheet-metal articles of similar 
nature 


ELEVATORS 


Safety Devices. 
Safeties, M. A 


Elevator Machinery—Car 


Power, vol. 54, no. 5, 


Electric 
Myers 


Aug. 2, 1921, pp. 176-177, 6 figs Describes heavy- 
duty double-eccentric, compression-type and flexible 
guide-clamp type safety 

EMBOSSING 

Dies. faking Embossing Dies for Emblematic 


Work, Chas. E. Hall Can. Mach., vol. 26, no. 7, 
August 18, 1921, pp. 36-38, 5 figs Discusses 
hub method, ‘‘cut in’’ system, and their combination. 


EMPLOYEES, TRAINING OF 


Economic Advantages. Training as a Factor in 
Reducing Labor Cost, J. F. Johnson. Management 
Eng., vol. 1, no. 1, July 1921, pp. 5-9, How 
instructing the worker enhances his skill, increases 
production and lowers manufacturing costs 


5 figs 


Training as a Factor in Reducing Waste, J. F 
Johnson. Management Eng., vol. 1, no. 2, Aug. 1921, 
pp. 93-97, 6 figs. How teaching of correct working 
habits will develop skill, reduce labor turnover and 
Save material 


EMPLOYMENT MANAGEMENT 


Personnel, Selection and Placement of. The 
Personnel Problem To Eliminate the Waste of 
Human Effort, L. B. Hopkins. Chem. & Metallurgi 
cal Eng., vol. 25, no. 9, Aug. 31, 1921, pp. 385-388 
States that many wastes of time and production 
can be attributed to improper selection and placement 
of personnel and to management's failure to recognize 
value of training, transfer and promotion of deserving 
employees. 

Present Need of Is Personnel Management Es 
sential Now? Earl B Morgan Management 
Eng., vol. 1, no. 2, Aug. 1921, pp. 89-92. Points out 
that pressing labor problems must be solved in 
periods of force reductions as well as in times of 
shortage of workers 


ENGINEERING LITERATURE 


Classification and Indexing. Classifying and 
Indexing the Clipping File, Harrison W. Craver, 
Management Eng., vol. 1 no. 1, July 1921, pp. 49-50 
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Applying use of decimal classification system to 
engineering literature. Adoption by Engineering 
Societies library. Plan of Management Engineering. 


ENGINEERS 


Problems Confronting. The Pioneer Spirit in 
Engineering, E. S. Carman. Management Eng., 
vol. 1, no. 1, July 1921, pp. 1-3. As developed in 
Federated Am. Eng. Societies. Notes on engineers’ 
problem of future; two major influences in engineering 
elimination of waste in industry. 


EXPANSION 


Thermal. The Thermal Expansion of Certain 
Materials (Ueber die Warmeausdehnung einiger 
Stoffe), Karl Scheel. Deutsche Optische Wochen- 
schrift, vol. 7, no. 31, July 31,1921, pp. 562-563. Re- 
sultsof experiments carried out in German National 
Physical-Technical Inst. with different materials 
according to the Fizeau and the so-called tube method 


F 


FACTORIES 

Design. The Design and Construction of Engineering 
Workshops—XXI, Ernest G. Beck. Mech. Wld., 
vol. 52, no. 1806, August 12, 1921, pp. 122-123, 
5 figs. Continues discussion of construction of 
roofs. (To be continued.) 

Location. Location as a Factor in Eliminating 
Industrial Waste, Victor V. Kelsey. Chem. & 
Metallurgical Eng., vol. 25, no. 9, Aug. 31, 1921, 
pp. 401-402. Main factors to be considered are: 
Influence which proposed industry will have on 
community, raw materials, transportation, labor 
supply and power. 

The Scientific Location of Manufacturing Plants, 
J. George Frederick. Indus. Management, vol. 62, 
no. 3, Sept. 1, 1921, pp. 153-155, 1 fig. Deals with 
considerations that govern proper location of manu- 
facturing plant and conditions arising due to shift 
of population or manufacturing centers. 

Layout. Developing an Industrial Plant Layout, 
A. T. Doud. Indus. Management, vol. 62, no. 3, 
Sept. 1, 1921, pp. 149-152, 4 figs. Points out that 
in complete design of new plant, it is necessary to 
work out together the general production system, 
department layout and general features of building 
construction in order to insure well-balanced plant. 


FACTORY MANAGEMENT 
See INDUSTRIAL MANAGEMENT 
FATIGUE 


Testing. Improvements in Methods of Fatigue 
Testing, H. J. Gough. Engineer, vol. 132, no. 3424, 
Aug. 12, 1921, pp. 159-162, 13 figs. Report sub- 
mitted to materials and chemistry committee of 
Aeronautical Research Committee. Experiments 
on alternating torsion; forms oftest pieces; strain 
measurements; method of test using strain and calori- 
metric methods simultaneously, etc. 


FIRE HAZARDS 


Review of. Some Considerations on Fire Waste, 
Nicholas Richardson. Chem. & Metallurgical 
Eng., vol. 25, no. 9, Aug. 31, 1921, pp. 397-400. 
Industry in general, and chemical industry in particu- 
lar, is said to be in need of fuller appreciation of 
fire hazards and appalling waste due to destruction 
by fire. Review of possible fire hazards. 


FIRE PROTECTION 


Slow-Burning Buildings. Specifications for ‘‘Slow 
Burning’’ Office Buildings, Ira H. Woolson. Eng. 
& Contracting, vol. 56, no. 8, Aug. 24, 1921, pp. 178- 
179. Report submitted by committee on building 
construction of Nat. Fire Protection Assn. con- 
taining proposed specifications for rendering so- 
called non-fireproof class of commercial buildings 
reasonably slow-burning. 


FIREPROOFING 


Cotton Fabric. The Effect of Certain Fire-Proofing 
Solutions on Cotton Fabric, R. L. Sibley. Ji. 
Ind. & Eng. Chem., vol. 13, no. 8, August 1921, 
pp. 676-677, shows that sodium, tungstate has 
the least weakening action and recommends it as 
an excellent fireproofing agent. 


FLIGHT 


Soaring. Mechanical Models for Soaring Flight 
(Mechanische Modelle zum Segelflug), Th. v. Karman. 
Zeit. fir Flugtechnik u. Motortuftschiffahrt, vol. 12, 
no. 14, July 30, 1921, pp. 220-223, 4 figs. Simple 
mechanical devices for study of energy and speed 
conditions in connection with soaring flight. 

Soaring (Bemerkungen iiber den Segelflug), L. 
Prandtl. Zeit. fiir Flugtechnik u. Motorluft- 
schiffahrt, vol. 12, no. 14, July 30, 1921, pp. 209-211. 
Discusses possibilities of soaring; sources and utiliza- 
tion of energy in soaring flight of birds and men. 
Conditions for minimum descending speed are 
imvestigated and numerical example given. 


FLOW OF WATER 


Chézy Formula. Antoine Chezy. History of an 
Hydraulic Formula (Antoine Chezy. Histoire 
d'une Formule d’Hydraulique),G. Mouret. Annales 
des Ponts et Chaussees, vol. 59, no. 2, 11th Series, 
March-April 1921, pp. 165-268. His formula 
U=Cy (RI) for flow of water. Bibliography. 

Gibson Method. Theoretical Discussion of the 
Hydrometric Method of N. R. Gibson (Theoretische 
Erédrterungen zur Wassermessmethode von N. R. 
Gibsons). Schweizerische Bauzeitung, vol. 78, no. 4, 
July 23, 1921, pp. 41-43. Refers to method de- 
seribed in Canadian Engineer (vol. 39, no. 12, 


MECHANICAL ENGINEERING 


Sept. 16, 1920), and points out that it is difficult to 
fulfill all the conditions required in application of 
method, which, in author's opinion, represents no 
progress in hydrometry. 


Photographic Measurement. Use of Photography 


in Hydraulic Measurements in India, S.C. Majumdar 
Eng. News-Rec., vol. 87, no. 10, Sept. 8, 1921, pp. 
414-415, 2 figs. Photographic tests made on large 
jets are said to check remarkably close with actual 
gagings by current meter. 


Venturi Tubes. Nomograms for Calculating Flow 


in Venturi Tubes, J. W. Ledoux. Eng. & Contract- 
ing, vol. 56, no. 6, Aug. 10, 1921, pp. 138-139, 3 figs. 
Three nomograms are presented and their uses 
explained. 


FLYING BOATS 
Construction. Flying Boat Construction, David 


Nicolson. Aeronautical Jl., vol. 25, no. 128, August 
1921, pp. 385-412 and (discussion) pp. 413-420, 
16 figs. Gives details of construction of types 
F, P and N; concludes that in an aero-engine a 
high degree of compression is essential and that 
tests established the possibility of supercompression 
as a means of power recuperation at high altitude 


Leoning Model. The Leoning Model 23 Flying 


Yacht. Aviation, 11, no. 9, August 29, 1921, pp. 
248-250, 5 figs. Gives data of machine and de- 
scribes test recently made. 


FOUNDRIES 
Brass and Aluminum. Features of a Non-ferrous 


Metal Foundry, F. L. Prentiss. Iron Age, vol. 108, 
no. 9, Sept. 1, 1921, pp. 511-513, 3 figs. Outstanding 
features of new jobbing brass and aluminum foundry 
of National Bronz & Aluminum Foundry Co., 
Cleveland, Ohio. 


Casting Costs. Promoting Economy in Iron Foun- 


dries by Means of Uniform Rules and Fundamental 
Principles for the Production and Evaluation of 
Castings (Die Erhéhung der Wirtschaftlichkeit 
un der Eisengiesserei durch einheitliche Leitsatze 
und Unterlagen fiir die Herstellung und Bewertung 
der Gusserzeugnisse), Joh. Mehrtens. Betrieb, 
vol. 3, no. 20, July 10, 1921, pp. 613-617, 2 figs 
Includes report of work being done by expert com- 
mittee for foundry products of German Industry 
Committee on Standards (N.D.I.), and points out 
importance of adopting standard terms and classi- 
fications, specially for cast-iron products 


Continuous. Continuous Foundry for Pipe Fittings, 


Henry M. Lane. Iron Age, vol. 108, no. 9, Sept. 1, 
1921, pp. 519-524, 10 figs. Designed for minimum 
handling of sand, castings, cores, hot metal and 
flasks. Layout and details. 


Electrical Equipment. Electrical Apparatus in the 


Foundry, F. D. Egan. Foundry, vol. 49, no. 16, 
August 15, 1921, pp. 646-651, 16 figs. Discusses 
cupola and air furnaces, transformers and motor 
equipment, also gives data on operation of foundries 


Mechanical Control. Mechanical Control in Foun- 


dry Problems, J. H. Hopp. Iron Age, vol. 108, no 
8, Aug. 25, 1921, pp. 456-458, 5 figs. Discusses 
several cases showing how application of simple 
mechanics produced results which chemistry alone 
did not. (Abstract.) Address delivered before 
Southern Metal Trades Assn. 


FREIGHT HANDLING 
Ashley Planes. Ashley Planes for Handling Freight 


Traffic, C. H. Stein. Min. & Metallurgy, no. 177 
Sept. 1921, pp. 45-46. Notes on installation of 
hoisting engines of large capacity at head of each 
plane, which, by means of large cables, haul cars 
to objective point. (Abstract.) Paper read before 
Am. Inst. Min. & Metallurgical Engrs 


FRICTION 
Rolling. Measuring Accelerations and Coefficients 


of Rolling Friction At the Metropolitan Railway 
of Paris (Mesures d’accélérations et de coéfficients 
de roulement au chemin de fer métropolitain de 
Paris), R. Van Cauwenberghe. Société Belge des 
Electriciens, vol. 35, May-June 1921, pp. 101-118 
9 figs. Describes level and electric accelerometers 
and tests made with former. 


FUEL CONSERVATION 
Power Plants. Elimination of Waste in Industrial 


Power Plants, David Moffat Myers. Chem. & 
Metallurgical Eng., vol. 25, no. 9, Aug. 31, 1921, 
pp. 413-416. Shall an industry own its power 
plant or buy its power? Determining factor is 
relation of heating and process steam to power de 
mand. The what and why of fuel economy. 


Reducing Coal Consumption from 51 to 27 Tons 


= 


a Day, H. A. Ward. Power, vol. 54, no. 5, Aug. 2, 


1921, pp. 172-174, 4 figs. Describes changes made 
in steam-generating plant to effect this reduction. 


FUELS 
Anthracoal. Anthracoal: A New Domestic and 


Metallurgical Fuel, Donald Markle. Trans. Am. 
Inst. Min. & Met. Engrs., No. 1086-C, August 1921, 
11 pp., 1 fig. Gives comparative results of tests 
of anthracoal and coke, analysis of anthracoal, 
process of manufacture and by-products obtained. 
(Also in Coal Age, vol. 20, no. 8, August 20, 1921, 
pp. 296-299.) 


Bituminous Coal. Utilization Refinement of Fuels, 


. P. Coffin. Gas Age-Rec., vol. 48, no. 5, August 
20, 1921, pp. 176-178. Discusses processes for 
conversion of bituminous coal into primary fuel 
and power. 


Recovery from Furnace Residue. The Schilde 


Process for the Treatment of Furnace Residue 
(Das Schildesche Aufbereitungsverfahren fiir Feuer- 
ungsriickstande), A. Pradel. Zeit. fiir Dampfkessel 
u. Maschinenbetrieb, vol. 44, no. 10, Mar. 11, 1921, 
pp. 73-74, 2 figs. Details of the Kolumbus separator 


Vou. 43, No. 11 


Utilization. Commission for Utilization of Fuel 
(Commission D'Utilisation du Combustible), Revue 
de L'Industric Minérale, no. 14, July 15, 1921, 
p. 506. (Continuation of serial.) 

[See also LIGNITE; PEAT.]} 

FURNACES, ANNEALING 

Gas-Fired. Gas-Fired Annealing Furnace. Iron & 
Coal Trades Rev., vol. 103, no. 2786, July 22, 1921, 
pp. 107, 3 figs. Describes tests made with plant 
consisting of two self-contained twin-pot rotary fame 
annealing furnaces. 


FURNACES, BOILER 


Burning Mixed Fuels. The Burning of Fuel Mix- 
tures (Verfeuerung verschiedenartiger Brennstoffe) 
Karl Schafer. Zeit. fiir Dampfkessel u. Maschinen 
betrieb, vol. 44, no. 17, Apr. 29, 1921, pp. 130-133, 
2 figs. Results of combustion tests carried out in 
1915 in two-header water-tube boiler of the Berlin 
municipal gas works, in order to obtain desiderata for 
an expedient burning of coke and coke mixtures 
with other fuels. Abstracted from report of Soc. 
for Promotion of Moor Coal Cultivation. 

French Types. Furnace Operation and Coal Con- 
servation in France During the War (Feuerungs 
betrieb und Kohlewirtschaft in Frankreich wahrend 
des Krieges), A. Pradel. Feuerungstechnik, vol. 9, 
no. 21, Aug. 1, 1921, pp. 193-197, 16 figs. Notes on 
the Ratel underfeed furnaces; the Godillot furnaces 
for waste wood; the Serret grates for use of low-grade 
fuel; the Genevet forced-draft furnaces; the Prat 
induced-draft system; etc. 

Nozzle Grate Bars. Progress in Forced-Draft 
Furnaces (Neues von Unterwindfeuerungen), A. 
Pradel. Zeit. fiir Dampfkessel u. Maschinenbetrieb 
vol. 44, no. 22, June 3, 1921, pp. 169-172, © figs 
Describes nozzle grate bars constructed by Berlin- 
Anhalt Machine Constr. Corp., Dessau; Dr. Hans 
Cruse & Co., Berlin-Charlottenburg; and Thost, 
Zwickau. 

FURNACES, INDUSTRIAL 


Egler. Adapts Blow Torch Idea To Furnace, George 
L. Prentiss. Foundry, vol. 49, no. 16, August 15 
1921, pp. 639-640, 1 fig Describes Egler patent 
applicable to all kinds of liquid gas and fuel and 
powdered coal. 

Efficiency. The Efficiency of Industrial Furnaces, 
Hugh Chambers Can. Machy vol. 26, no. 7, 
August 18, 1921, pp. 33-35, 5 figs. Increase in 
efficiency due to modern design 

Gas and Oil. New Gas and Oil Furnaces (Neue 
Gas- und Oclfeuerungen), A Pradel Zeit. fur 
Dampfkessel u. Maschinenbetrieb, vol. 44, nos. 5 and 
6, Feb. 4 and 11, 1921, pp. 33-34 and 43-44, 20 figs 
Details of recent German patents 


FURNACES, METALLURGICAL 


Heat Losses. The Fundamental Principles ef Heat 
Losses of Metallurgical Furnaces (Die Grundlagen 
der Warmeverluste metallurgischer Oefen), P. Rosin 
Metall u. Erz, vol. 17, no. 21, Nov. 8, 1920, pp. 463 
475 and vol. 18, nos. 2, 4 and 5, Jan. 22, Feb. 22 and 
Mar. 8, 1921, pp. 37-45, 78-88 and 99-104, 14 figs 
Nov. 8: The geometrical factor. Jan. 22: The 
material factor. Feb. 22: The external heat eon- 
ductivity; the temperature factor. Mar. 8: The 


time factor. 
G 
I 


GAGES 


Inspection. The Delco Inspection System, Erik 
Oberg Machy. (N. Y.), vol. 27, no. 12, Aug. 1921 
pp. 1127-1130, and vol. 28, no. 1, Sept. 1921, pp 
43-47, 23 figs. Typical Examples of gaging fixtures 
used by Dayton Engineering Laboratories Co. in 
manufacture and inspection of company’s product. 

Plug and Ring. The Selection of Gages for Cylin 
drical Allowances (Auswahl der Lehrenarten fiir 
Rundpassungen), K. Gottwein Werkstattstechnik 
vol. 15, no. 13, July 1, 1921, pp. 393-400, 20 figs 
Suggestions for an economical selection of gages 
from the two allowance systems in present use. 


GAS PRODUCERS 


Development. Developments in the Constructior 
of Gas Producers (Die Entwicklung des Gaser 
zeugerbaues), H. R. Trenkier. Glasers Annaler 
fiir Gewerbe u. Bauwesen, vol. 89, no. 1, July 1 
1921, pp. 3-8, 14 figs. Discusses various types 
It is claimed that the revolving-grate producer 
has replaced all older types 

Operation. Gas-Producer Practice, N. R. Rees 
Mech. Wild., vol. 70, no. 1804, July 29, 1921, pp. 89 
90. Discusses essential features, even distributior 
of coal, uniform production of good-quality ga 
regulation of depth of fuel bed, removal of ash« 
and clinker, and low cost of operating. 


GEAR CUTTING 


Stevenson Multiple Shaper. The Stevensom Multi 
ple Shaper. Machinery (Lond.), vol. 18, no. 46 
August 11, 1921, pp. 578-581, 8 figs. A mew type « 
gear-cutting machine. 

The Stevenson Gear Wheel Shaping Machin 
Engineer, vol. 132, no. 3422, July 29, 1921, p. 12 
2 figs. Details of multiple shaping machine for 
cutting gear wheels, which cuts all or large proportio: 
of teeth simultaneously. 


GEARS 

Fabroil. Fabroil and Textoil—Textile Fibre Products 
that Give Good Service In Gears, G. L. Wilde: 
Raw Material, vol. 4, no. 8, August 1921, pp. 279-280, 
1 fig. Discusses fabroil gears and textoil gears. 
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Grinding. Grindi: Gear Wheel Teeth Eng 
vol. 132, no. 3422, July 29, 1921, pp. 112-113, 2 | 
Describe pecialist work of grinding of tooth profil 
to a stated tandard of accuracy performed 
ar Grind Co., Ltd Birminghan 
Gear Tooth Grinding Machinery, Lond 
1. 18, no. 462, August 4, 1921, pp. 542-545, 8 f 
Deserib tem of ¢ r Grinding Co., Ltd 
Involute I ction of Involute pur and Hel 
r Ho Carl ¢ () Mach N ’ 
28, no. 1, Sey 1 I 
cecurac o I i bhi test 
The |! t It ( ir | t I! 
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GIRDERS 
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\bstract, Le Verre 
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GRAIN HANDLING 
Pneumatic Plant. Pneumatic Grain-Di 
| Sack-Handling Plant at Bordeaux. Engineerins 
112, no. 2004, Aug. 26, 1921, pp. 312-314, 19-fig 
tly on p. 316 and supp. plate Two traveling 
harging installations, delivering 
l running length of 
arf; these conveyors deliver in turn to other 


charging 


ac 





umatic grain 








to elevated onveyors 


ling at right angles to them, back to silos of 
tons capacity, whence grain may be stacked 
f and stored in warchous« To be continued 


GRINDING 

Automobile Parts Grinding in the Automoti\ 
lustry—IlI P M Heldt Automotive Ind 
45, no. 7, August 18, 1921, pp. 315-317, 3 figs 
elopment of forms of grinding 
» be continued 





spec ialized 


Practice—Variety of Fixtures 
d, F. Scriber Can. Machy., vol. 26, no. 6, Aug 
11, 1921, pp. 28-31, 14 figs Discusses principles 
i shows how grinding wheel comes into contact 


h work 


Fixtures. Grinding 


Some Novel Grinding Fixtures, Andrew Macnab 


Mach., vol. 55, no. 8, Aug. 25, 1921, pp. 309-312 
figs. Grinding blocks with ends parallel A 


ture that failed and how trouble was remedied 


GRINDING MACHINES 
Manufacture. Building Grinding Machines Eng 
eduction, vol. 3, no. 45, August 11, 1921, pp 
139, 19 figs Description of products of Church 
Machine Tool Co., Ltd., Manchester, Eng 


H 


HANDLING MATERIALS 
Automobile Plant. Handling Materials in an 
tomobile Plant, Fred H. Colvin Am. Mach., 
55, no. 8, Aug. 25, 1921, pp. 292-296, 12 figs 
tihizing elevators and floors openings for carrying 
terial from one floor to next Continuous as 
bly and modern devices for facilitating wor 
Methods. Moving Parts from Operation to Operation, 
M. Macrae Management Eng., vol. 1, no. 3, 
yt. 1921, pp. 167-169, 4 figs. Discusses four 


thods: Moving by trucks, rolling down chutes 

‘ing Om gravity conveyors, handling by power 
conveyors. 
HARDNESS 

Testing. Hardness Testing (Beitrag zur Hiartepriif- 

i F. Waizenegger. Zeit. des Vereines deutscher 


sneemeure, vol. 65, no. 31, July 30, 1921, pp. 824 

S27, 5 figs. Describes method making use of ball 

st and exemplifies its practicability 

HEALTH 

Chemical 
Chemical 


te 


Industry. Occupational 
. Industries, Frederic 
“anagement, vol. 62, no 
147, 4 figs. How 
Saleguarded. 


Diseases in 
Dannerth. Indus. 
3, Sept. 1, 1921, pp. 145 
workers in chemical plants are 
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Industrial Human Wast it Indust ! 
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HEAT TRANSMISSION 


Liquid to Liquid Law of Heat Transt mm Be 
tween Liquids in Heat Exchar t Le mer 
le la Transn nd a ( ° entee te Aesicd 
la Echar i } Il) 1 
Chalet t Indust vol. 2 ) | | 
06-409 fix Matl ‘ ' 
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ct To |t tint 1 
Pipe Lines Investigation of Heat Tr 
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HEATING 
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HEATING, ELECTRIC 
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furnact 


HEATING, HOT-WATER 

Pipe Resistance. Calculation of the Resistan t 
Piping for Hot-Water Heating (Die Widerstandsbe- 
rechnung der Rohrleitungen von Warmwasserhei 
zungen), Otto Ginsber Gesundhei Ingenieur, vol 
$4, nos. 24 and 28, June 11 and July 9, 1921, pp 
281-203 and 345-350, 9 figs. Tables giving friction 
values obtained from the Brahbée and other cak 
lating methods. The Brabbée tests are said to prove 
that small errors in construction of pipe 
have great influence on result, the magnitude of which 
however, has not yet been determined; hence the 
Brabbée investigations do not represent final solution 
of problem Writer claims that it is possible, by 
deviating from theoretical accuracy, to simplify 
calculations, thereby effecting a great saving in 
time and in cost of installation, without risk of 


building inferior or too costly installations 


HEATING, STEAM 


Methods. Methods and Basic Principles of Heating 
with Steam Arten und rechnerische Grundlagen 
der Erhitzung mit Dampf Rudolf Kaesbohrer 
Chemiker-Zeitung, vol. 45, no. 9, Jan. 20, 1921 
pp. 69-73, 1 fig Includes table showing relations 
between pressure, temperature and heat content 
of saturated steam Notes on direct and indirect 

steam heating; heating of air or gas 


HOUSING 


Dense Tenement Populations, Eliminating. Pop 
ulation Density as a Basis for Housing Regulations 
Frank B. Cartwright Eng. News-Re« vol. 87 
no. 8, Aug. 25, 1921, pp. 318-322, 3 figs. Intensive 
Rochester study indicates that improved transit 
industrial decentralization, zoning and other current 
changes render dense tenement populations un- 
necessary in most cities 

Traffic and. Traffic and Housing in Large Cities 
Arthur Ertel Flec. Ry. J1., vol. 58, no. 6, August 6 
1921, pp. 199-201, 5 figs Finds that there exists 
a definite relation between track and building 
development within different areas equidistant from 
a city center. (Abstract from Verkehrstechnik 


HYDRAULIC PRESSES 


Single-Acting. Pressing Stator Plates into Motor 
Casings, and Rotor Plates on Squirrel Cage Rotors 
on a Single-Acting Hydraulic Press Blakey and 
J]. Shankley Eng. & Indus. Management, vol. 6 
no. 4, July 28, 1921, pp. 86-87, 13 figs Equipment 
designed for use in connection with single-acting 
hydraulic press 


HYDRAULIC TURBINES 

Draft Tubes. Hydro-Electric Practice—Draft Tubes 
C. Voetsch Power, vol. 54, no. 5, Aug. 2, 1921, 
pp. 164-167, 10 figs. Discussion and comparison 
of various types of draft tubes 

High-Head Reaction. 
Design of High-Head 
Rogers. Power, vol. 54, no. 7, Aug. 16, 1921, pp 
244-248, 9 figs A 30,000-hp. unit for Big Creek 
no. 8 development of Southern California Edison Co 
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HYDROELECTRIC PLANTS 
Spain. Hydroelectric Plants « Guadiaro River 
Spain (Le usines hydro-¢lect r du Guadiaro 
Adolphe Weber. Schweizerische Bauzeitt vol 
77, no. 26, Jur 1921, pp. 299-301, 12 fig 
Concluded 
Waterwheel Design and Setting Advances in 


the Art of Waterwheel Designs and Settings, W. M 
White 11. Am. Inst lec. Engrs vol. 40, no. 8 
Aug. 1921, pp. 665-682, 23 figs Notes on speed 
regulation; runners and runner materials; draft tubes 
shaft and bearings governors; turbine 
casing; vertical v control valves 
and power house setting 


guide vanes 
horizontal unit 


IGNITION 


Adjustments Different Ignition 
Their Effect on Performance of Engine and Coa 
sumption of Fuel (Verschiedene Ziindeinstellunger 
und ihre Wirkung in bezug auf die Motorleistung 
und den Kraftstoffiverbrauch), C. Wirsum Moter 
wagen, vol. 24, no. 16, June 10, 1921, pp. 323-327 
21 figs Discusses various adjustments of spark 
plugs, and gives chart showing output curve rod 
fuel consumption with different ignitions 


INDUSTRIAL MANAGEMENT 
Administrative Planning. 


Adjustments and 


Planning Applied to 


Administration Eng & Indus Management 
vol. 6, no. 7, Aug. 18, 1921, pp. 174-177 Indicates 
to what extent field of industrial administration 


Note 


between stock 


has been entered by scientific 
on planning of 
and finished products 


management 

relationship 

and finances 

Budgets and Production. The Expense and Finance 
Budgets, Park Mathewson Indus. Management 
vol. 62, no. 2, Aug. 1, 1921, pp. 109-113, 3 figs How 
they concern production. 

Charts. Managing an Industry by Graphic Charts 
Arthur T. Burnet Management Eng., vol. 1, ne. 2 
Aug. 1921, pp. 83-87, 2 figs. Typical charts and 
their use How current facts are quickly and 
economically supplied to executive 

Standardizing the “Z’’ Chart, Arthur R. Barnet 
Management Eng., vol. 1, no. 3, Sept. 1921, pp 
153-158, 4 figs. Discusses standardizing type of 
management engineering chart known as the “‘Z 
chart to permit of its production in quantity 


The Ratio Chart and Its Application—II and III 


sales, 


Percy A. Bivins Indus. Management, vol. 62 
nos. 2 and 3, Aug. 1 and Sept. 1, 1921, pp. 99-104 
and 166-171, 19 figs Based on memo notes of an 


office manual for guidance of draftsmen unfamiliar 
with ratio plotting Advantages and disadvantages 
of ratio charts compared with charts on arithmetix 
basis 


[See also GANTT CHARTS.] 
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Efficiency. The Final Measure of Industrial Effi- 
ciency, A. L.. DeLeeuw. Management Eng., vol. 1, 
no. 3, Sept. 1921, pp. 141-146, 1 fig. Notes on how 
to obtain maximum efficiency. Consideration of 
equipment and plant efficiency. Influence of capital 


charges. An application of index numbers. 
Engineering Students, Training in. Existing 
Courses in Management Engineering, Collins P. 


Bliss. Management Eng., vol. 1, no. 1, July 1921, 
pp. 43-48, 1 fig. Gives make-up of eight courses 
and time allotted to each general group of subjects 
and to each study. Summary and chart showing 
number of hours devoted to individual subjects. 
Gantt Charts. The Gantt Chart, Wallace Clark. 
Management Eng., vol. 1, nos. 2 and 3, Aug. and 
Sept., 1921, pp. 77-82, 9 figs., and 161-166, 6 figs 


Advantages, principle, technique and application 
to man records and layouts. 

Inspection. Inspection. Mech. Wld., vol. 52, 
1806, August 12, 1921, pp. 118-119, 5 figs. Discusses 


necessity for inspection and the tactrequired by 

an inspector 
Marketing. The Elimination of Waste in Marketing, 
William R. Basset. Chem. & Metallurgical Eng., 
vol. 25, no. 9, Aug. 31, 1921, pp. 420-422. States 
that marketing from point of view of manufacturer 
can be made more profitable by application of better 
methods of distribution and by establishment of 


improved selling policies. 


Material Specifications. Material Specifications, 
E. A. Alleut. Eng. & Ind. Management, vol. 6, 
no. 5, August 4, 1921, pp. 114-115. Emphasizes 


necessity for complete specifications of materials in 
case of small users. 

Overtime, Influence of. The Influence of Overtime 
on Costs, B. C. Sloat. Management Eng., vol. 1, 
no. 1, July 1921, pp. 9-10. Wage costs and shop 
maintenance as influenced by overtime; effect on 
shop morale and on workmanship. 

Planning. Precalculation in the Factory (Aufgaben 
einer Betriebsvorkalkulation), Paul Bischoff. Jerk- 
stattstechnik, vol. 15, no. 15, Aug. 1, 1921, pp. 448- 
450, 5 figs. Points out advantages of predetermin- 
ation of time required for finishing a workpiece. 

Production Control. Production Control. P. J. 
Darlington. Indus. Management, vol. 62, 2 


no. 2, 
Aug. 1, 1921, pp. 95-98, 2 figs. Its strong and weak 


points. Author sets forth purposes and requirements 
and emphasizes permanent management's vital 
relationship to system. 

Production, Economics of. The Economics of 
Production—III, D. A. McCabe. Am. Mach., 
vol. 55, no. 10, Sept. 8, 1921, pp. 381-382. Costs 
and price and production. 

Production Increase. Accumulative Skill As a 
Factor in Production, Hugo Diemer. Management 
Eng., vol. 1, no. 2, Aug. 1921, pp. 111-112. Proof 


that group experience and pride in work increase 
output. 

Scientific Management—X XIX, Henry Atkinson. 
Eng. & Indus. Management, vol. 6, no. 4, July 28, 
1921, pp. 97-98. Incentives to economical pro- 
duction. 

Six Ways of Increasing Production, G. D. Halsey. 
Management Eng., vol. 1, no. 2, Aug. 1921, pp. 97- 
98. (1) Introduction of labor-saving machinery; 
(2) specialization; (3) aggregation (combination 
with any other department); (4) standardization 
of parts; (5) elimination of wastes of materials; 
and (6) increasing individual efficiency. 

Program for. What is Management in Industry? 
C. E. Knoeppel. Management Eng., vol. 1, no. 1 
July 1921, pp. 23-28, 1 fig. Placing blame and 
fixing responsibility. A program for management. 

Routing. Cutting Out Waste in the Shop. Elec. 
Ry. Jl., vol. 58, no. 6, August 6, 1921, pp. 193-198, 
24 figs. Discusses minimizing of lifting operations, 
effective routing of machine jobs and permanent 
repair of defective parts. 


The Group System of Process Planning, W. J. 
Hiscox. Machinery, (Lond.), vol. 18, no. 464, 
August 18, 1921, pp. 600-601. Discusses routing 
of jobs through the shop. 


Small Factories. Management Problems of the 
Small Factory, Ernest Cordeal. Indus. Manage- 
ment, vol. 62, nos. 2 and 3, Aug. 1 and Sept. 1, 1921, 
pp. 114-119 and 182-187, 4 figs. Aug.: Costs and 
their use. Sept.: Supervision and inspection. 

Storeskeeping. The Essentials of Storeskeeping, 
Wallace Clark and C. E. Davies. Management 
Eng., vol. 1, no. 1, July 1921, pp. 11-16, 9 figs. 
Notes on storeskeeper’s responsibilities; marking 
the order points; keeping records of stock; safe- 
guarding stores; disposing of unneeded material; 
and selection and training of personnel. 

Production and the Stores Department, H. G. 
Harley. Eng. Production, vol. 3, no. 46, Aug. 18, 
1921, pp. 150-154, 12 figs. Describes combined 
production and stock-recording system. 

Woodworking Shops. Production Control in Wood- 
Working Shops, F. B. Sampson. Wood-Worker, 


vol. 40, no. 6, August 1921, pp. 30-32, 8 figs. Out- 
line of fundamentals of production control. Gives 
time allowance and operations layout charts. 
[See also FATIGUE; TIME STUDY.] 
INDUSTRIAL ORGANIZATION 
Large Contract Plants. Organization of Large 


Contract Plants, George H. Shepard. Machy. 
(N. Y.), vol. 27, no. 12, Aug. 1921, pp. 1100-1103, 
3 figs. Deals with organization of plants making 
variety of products, and establishment of planning, 
dispatching, and recording systems. 

Small Shops. Organization and Management of 
the Small Shop—IV, E. W. Leach. Am. Mach., 
vol, 55, no. 9, Sept. 1, 1921, pp. 338-341. Financing 


MECHANICAL ENGINEERING 


company; codperating with investor; advantages 
and disadvantages of partnerships and corporations. 


INDUSTRIAL RELATIONS. 


Americanization. Industrial Amer.canization, 
ther D. Burlingame. Machy. (N. Y.), vol. 28, 
no. 1, Sept. 1921, pp. 30-32. Policy of Brown & 
Sharpe Mfg. Co. in assisting alien employees to be- 
come American citizens. 

Human Elements in. Human Elements in Engi- 
neering, J. J. Flather. Bul. Minn. Federation 
Architectural & Eng. Societies, vol. 6, no. 7, July 
1921, pp. 21-32. Discusses hours of work, pleasant 
surroundings, etc. and their influence on production. 
Lays stress on the point that philanthropy has no 
part in industrial management 


INDUSTRIAL TRUCKS 


Lifting. The Edgar Brandt Elevator-Truck (Le 
Chariot élévateur Edgar Brandt), M. d’About. 
La Vie Automobile, vol. 17, no. 735, August 10, 1921, 
pp. 285-286, 2 figs. Description of hand-operated 
truck for loading and unloading boxes up to 400 kg 
into and from delivery wagons 


INDUSTRY 


Arbitration Courts. Wastes in Litigation, Welling 
ton Gustin. Chem. & Metallurgical Eng., vol. 25, 
no. 9, Aug. 31, 1921, pp 23-427 Losses arising 
from litigation said to be potential factor in success 
or failure of any industry or business. Lack of 
knowledge of technical terms and standards on 
part of courts a strong argument for establishment 
of arbitration courts within industry 


INTERNAL-COMBUSTION ENGINES 
Adapting to Rarefied Atmospheres. Adapting 
Explosion Engines to Rarefied Atmospheres (Le 


Probléme de |’Adaptation des Moteurs a Explosions 
aux Atmosphéres Raréfiées). L'Aeronautique, vol 


Lu- 


1, no. 9, February 1920, pp. 399-402, 6 figs Re- 
duces all methods to form fundamental ones and 
discusses these. 

Cycle Evaluating Chart. A Nomographic Chart 
for Gases, . B. Morley. Engineering, vol. 112 
no. 2904, Aug. 26, 1921, pp. 302-304, 5 figs. Chart 


developed by author for evaluating with ease and 
rapidity internal-combustion-engine cycles, which 
yields approximate results, claimed to be preferable 
to ‘air standard”’ values. 


Exhaust-Gas Analysis. A Further Application of 
Diagrams to the Analysis of Exhaust Gases (Eine 
weitere Anwendung von Schaubhildern zur Ab- 
gasanalyse), K. Kutzner. Zeit. des Vereines deut- 
scher Ingenieure, vol. 65, no. 33, Aug. 13, 1921, pp 
871-873, 1 fig. Chart is developed for simple 
determination of that part of carbon content of 
coal which is not consumed in combustion. Use of 
chart, employed by Neufeldt & Kuhnke, Kiel, 
for testing hot-bulb motors, is described with aid 
of examples, 


Installation. Practical Notes on the Installation 
and Running of Petrol, Petrol-Paraffin, and Semi- 
Diesel Engines, D. P. Lamb Mech. Wld., vol. 70, 
no. 1804, July 29, 1921, pp.91-92. Discusses reverse 
gear, exhaust pipe, circulating pumps, gear pumps 
and fuel-supply system. (To be continued.) 

Large-Cylinder. Internal Combustion Engines with 
Large Cylinders, James McKechnie. Gas & Oil 
Power, vol. 16, no. 191, August 4, 1921, pp. 173-174. 
Discusses requirements of mercantile ships, electric 
drive, two-stroke design, and gives table of test data 
of 1000-b.hp. single-cylinder engine. From paper 
read before Instn. Civil Engrs. 

Operation. Practical Notes on the Installation and 


Running of Petrol, Petrol-Paraffin, and Semi- 
Diesel Engines, D. P. Lamb. Mech. Wld., vol. 52, 
no. 1805, August 5, 1921, pp. 112-115. Discusses 


carbureters, lubrication, magnetos, water circulation. 

Vegetable Oils for. Vegetabl, Oils for Internal 
Combustion Engines, . E. Mathot. Engineer, 
vol. 132, no. 3423, Aug. 5, 1921, pp. 138-139. Au- 
thor gives results of his investigations and makes 
suggestions for improvements in design of engines 
to fill requirements of colonial service. 


[See also AEROPLANE ENGINES; AUTOMO- 


BILE ENGINES; DIESEL ENGINES; OIL 
ENGINES; SEMI-DIESEL ENGINES.] 


IRON 


Foundry. Foundry Irons for Particular Uses, Y. A. 
Dyer. Iron Age, vol. 108, no. 10, Sept. 8, 1921, 
pp. 585-588. Differentiating characteristics of 
gray iron, mottled, chilled or white. Analyses of 
certain castings. 


IRON ALLOYS 


Iron-Nickel. Making a 5-per cent. Nickel-cast-iron 
Alloy in an Electric Furnace, D.N.Witman. Trans 
Am. Inst. Min. & Met. Engrs., no. 1087-S, August 
1921, 4 pp., 1 fig. Discusses different alloys used 
for production of electrical-resistance grids. 

Iron-Silicon System. On the Equilibrium Diagram 
of Iron-Silicon System, Takejifo Murakami. Science 
Reports Téhoku Imperial Univ., vol. 10, no. 2, 
June 1921, pp. 79-92, 26 figs. Description of 

f’ experiments carried out resulting in a revision of 
the equilibrium diagram by Guertler and Tammann. 


IRON CASTINGS 


Chill Castings. Chill Castings (Le Moulage en 
Coquille), A. Dat. Arts et Métiers, vol. 74, no. 9, 
June 1921, pp. 167-170, 11 figs. Discusses making 
of mold, pouring under pressure, etc. 

Nickel and Cobalt in. Nickel and Cobalt in Iron, 
O. Bauer and E. Piwowarsky. Iron Age, vol. 108, 
no. 9, Sept. 1, 1921, P; 513. German experiments 
on iron castings; nickel improves pres properties 
Translated from Stahl u. Eisen, Sept. 30, 1920. 
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IRON INDUSTRY 


Brazil. Historical Data on the Brazilian Iron In- 
dustry (N&gra blad ur den brasilianska jarnhand- 
teringens historia), Harald Carlborg. Jerkontorets 
Annaler, vol. 105, no. 3, 1921, pp. 125-143. Contains 
also data on recent smelting practice. 


L 


LABOR 
Hours of Work and Output. Hours of Work and 
Output. Eng. & Ind. Management, vol. 6, no. 5, 


August 4, 1921, pp. 122-124. Annual report of 
British Chief Inspector of factories and workshops 
Loss, Sources of. The Sources of Labor Loss, J. 
Burk LeClere. Indus. Management, vol. 62, no. 3, 
Sept. 1, 1921, pp. 177--181 How they affect pro- 

duction through man power 


LABOR TURNOVER 


Accidents In Relation to. The Unexpected Trend 
in Accident Prevention, C. B. Auel Management 
Eng., vol. 1, no. 1, July 1921, pp. 35-41, 2 figs 
Long service, good health, contentment, cleanliness, 
and carefulness are said to be more important than 
mechanical devices. 


LATHES 

Automatic. The Barker Two Period Alternating 
Automatic Eng. Production, vol. 3, no. 45, August 
11, 1921, pp. 124-125, 4 figs Description of four 


spindle automatic lathe for bar 
by The Victor Engineering Co., 


work constructed 
Ltd., Glasgow, Eng. 


LIGHTING 

Canneries. Solving Special Lighting Problems in the 
Modern Cannery, Warren Alden Ji. Elec. & 
Western Ind., vol. 47, no. 4, August 15, 1921, pp 
145, 1 fig Describes illumination in plant of 
Pratt-Low Preserving Co., Santa Clara, Cal 

Industrial. Elimination of Waste in Industry Due 
to Poor Lighting, Ward Harrison Chem. & Metal- 


lurgical Eng., vol. 25, tio. 9, Aug. 31, 1921, pp. 407 
409, 6 figs. Points out importance of installation 
and proper maintenance of adequate illumination 
in avoidance of industrial accidents and resulting 
wastes of man power, losses of time, materials and 
production. 


LIGNITE 

Briquetting. The Economy of Briquetting (Die 
Wirtschaftlichkeit der  Briketterzeugung), Otto 
Schéne. Braunkohle, vol. 19, nos. 50 and 51, 
Mar. 22 and 29, 1921, pp. 632-638 and 651-652, 2 
figs. Writer demonstrates that in a properly equipped 


lignite briquet factory the actual loss 
briquetting amounts to only 7.7 per cent. 


The Loss of Fuel Through the Briquetting of 
Lignite (Der Brennstoffiverlust durch die Brikettier- 
ung der Braunkohle), H. Berner. Zeit. far Dampf- 
kessel u. Maschinenbetrieb, vol. 44, nos. 14 and 15 
Apr. 8 and 15, 1921, pp. 108-110 and 116-117 
Report of the expert committee of the Lignite 
Syndicate, showing that the original consumption 
of fuel in briquet factories amounting to 17 to 31 
per cent represents an actual loss of only 8 per cent 


LOCOMOBILES 


Robey. A _ 500-Horse-power Combined Engine and 
Boiler. Engineer, vol. 132, no. 3421, July 22, 1921 
p. 88, 9 figs. on supp. plate and p. 94. 


through 


Plant built 
by Robey & Co., Ltd., London, consists of compound 
engine mounted over circular boiler, having circular 
furnace and tubes which are withdrawable, and is 
provided with a superheater in smoke-box and a 
feedwater heater. 


LOCOMOTIVE BOILERS 


Tubes. Steel vs. Brass Locomotive Boiler Tubes 
(Le Tube de Chaudiére de Locomotive acier ou 
laiton?), O. Hock. Revue Universelle des Mines 
vol. 10, no. 3, August 1, 1921, pp. 261-269. Discusses 
experiences in various count-ies and shows that ste« 
tubes are more economical. 


LOCOMOTIVES 


4-8-0. New 4-8-0 Type Locomotives for the Jamaica 
Government Railways 7. Gaz., vol. 35, no 
August 5, 1921, pp. 249-250, 3 figs. These engin: 
were specially designed to work various classes of 
traffic on hilly sections of main line where heavy and 
long grades occur, with many curves of small radius 

Oil-Burning. Liquid-Fuel Burning Locomotives o: 
British Railways—lI. y. Engr., vol. 42, no. 499 
August 1921, pp. 304-310, 11 figs. Describes 
recent developments with various companics 
(To be concluded.) 

Poppet-Valve Gear. A New Type of Poppet-Valve 
Gear in the Consolidation Locomotive no. 74! 
324 F.S. (Su di un nuovo tipo di distribuzione 4 
valvole applicato sulla locomotiva ‘‘Consolidation” 
no. 740.324 F.S.), Guido Corbellini. Rivista T: 
nica delle Ferrovie Italiane, vol. 19, no. 6, June 
1921, pp. 152-170, 13 figs. Description of Caprotti 
type and theoretical results expected from 
(To be continued.) 

Shop Practice. Methods Employed in the Locomo- 
tive Shops of the Great Western Railway (Co. 
Swindon—VII. Machinery (Lond.), vol. 18, no. 
461, July 28, 1921, pp. 497-502, 16 figs. Discusses 
piston rings, piston crossheads, slippers, guidebars, 
etc. 


Superheater, Oil-Fired. New Baldwin Locomotives 
or Cuba. Ry. Gaz., vol. 35, no. 8, August 19, 1921, 


pp. 315-316, 3 figs. Describes 0-8-0 shunting tenk 
engine, 2-8-0 freight engine and 4-6-2 passenget 
locomotive, with superheater boilers and liquid- 
fuel-burning apparatus. 
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Tank. New Tank Locomotives, London & South 
Western Railway Ry. Engr vol. 42, no. 499, 
August 1921, pp. 285-288, 7 figs. Capable of 


exerting a tractive force of 
of boiler pressure. 


34,000 Ib., at 85 per cent 


Tires, Machining. ‘Tools for Boring and Turning 
Locomotive Tires—II, Fred H. Colvin Am. Mach., 
vol. 55, no. 8, Aug. 25, 1921, pp. 313-317, 21 figs 
Rough and finish turning tools Solid tools and 


tools in holders Angles of rake and clearance are 
said to vary greatly in different shops 


Winterthur Type. The New Locomotive of the 
Sumatra State Railway [Die neue Lokomotiven der 
Staatsbahnen auf Sumatra (Westkiste)]. Siegfried 
Abt Schwerizerische Bauzeitung, vol. 77, no. 7, 
Aug. 15, 1921, pp. 75-77, 5 figs. Specifications of 
Winterthur-type 0-D-1 wet-steam and 0-E-0 super- 
heated-steam compound locomotives Gage, 1067 
mim cylinder bore 150 mm piston stroke, 480 
and 520 mm. respectively; wheelbase, 6.4 and 5 m 
respectively; total heating irface, 103.2 and 102.36 

m. respectively coal supply 1200 ke weight 
empty 8.54 and 41.92 tons respectively 

LUBRICANTS 

Friction. The Theory of the Friction of Lubricants 
Zur Theorie der Schmiermittelreibung), A. Sommer 

ld Zeit. fiir technische Physik, vol. 2, nos. 3 and 
4, 1921, pp. 58-63 and 89-93, 6 figs No. 3: Notes 
on dry and liquid friction; tests of the law of simi 
larity No. 4: Fundamental principles and quanti 
tative results of the hydrodynamic theses of lubri- 

ints Report of work by Lord Rayleigh 


LUBRICATING OILS 


Specifications. Lubricating Oil Temperature Charts 
Gas Age-Ree vol. 48, no. 5, August 20, 1921, pp 
201-202, 2 fig Show effect of viscosity on lubricat- 

ol wive specifications for selecting oils 


M 
MACHINE DESIGN 


Errors, Causes of. Common ( 
Machine Design, R. H. McMinn 


auses of Errors in 


Machy N. ¥ 


vol. 28, no. 1, Sept. 1921, pp. 38-39 Instructions 
ind standard Convenient form for data Atti- 
tude toward error Concluded 
MACHINE GUNS 
Barrels, Life of Some Factors Affecting the Life 
f Machine-Gun Barrels, W. W. Sveshnikoff Dept 
ommerce, Technologic Papers Bur. Stand. no. 191, 
June 4, 1921, 27 pp., 19 figs Results of experiments 
yw that deterioration is due to combination of 
abrasive action of bullet and abrasion by hot gases 


MACHINE SHOPS 


British. The Works of Messrs Edgar Allen and Co., 
imited, Sheffield Engineering, vol 112 nos 
103, 2004 and 2905, Aug. 19, 26 and Sept. 2, 1921, 

272-274, 304-307 and 335-338, 32 figs. partly 
supp. plates Describes plant for making of 
inganese steel, tool steel, files, circular saws, 
twist drills, steel castings, railway and tramway 


cial track work, crushing and grinding machinery, 


nent and powdered fuel plant, etc 
Famous British Works Eng. Production, vol 
no. 45, August 11, 1921, pp. 122-123, 1 fig De- 


ription of Rolls-Royce 
inulacturers 


plant at Derby, Automobile 


Famous British Works Eng. Production, vol. 3, 
46, Aug. 18, 1921, pp. 146-149, 5 figs Details of 
ichine-tool works of Alfred Herbert, Ltd., Coven- 
Famons British Works Eng. Production, vol. 3, 
417, Aug. 25, 1921, pp. 170-172, 4 figs Details 
works of Robey & Co., Ltd., Lincoln, for manu 
ture of agricultural machinery, steam wagons 


1 all kinds of engines, including uniflow 


sel engines, air compressors, etc 


MACHINE TOOLS 


and semi- 


Manufacture. Well House Foundry, Leeds. En- 
r, vol. 132, no. 3424, Aug. 12, 1921 pp. 166-168, 
figs. partly on pp. 164 and 170. Plant for con- 


tion of heavy machine tools andtesting machines 
tails of the different shops and some of machines 
istructed 


MACHINERY 

Vibration. Elimination of Machine Vibration. In- 
in Industry & Power, vol. 18, no. 10, June 1921, pp 
531, 5 figs Explains origin of vibrations and 
ws how to overcome them 


MALLEABLE IRON 


American Foundry Practice. American Malleable 
t Iron—XIV-XVIII, H. A. Schwartz Iron 

ide Rev., vol. 69, nos. 2, 4, 6, 8 and 10, July 14, 

Aug. 11, 25 and Sept. 8, 1921, pp. 98-101, 2 figs., 

238, 8 figs., 354-359, 4 figs., 496-499, 3 figs., 

1 611-616, 9 figs. July 14: Cupola and open- 

arth melting. July 28: Annealing practice. Aug. 
Metallurgy of annealing Aug. 25: Pattern- 

‘king and molding. Sept. 8: Cleaning and finish- 


MANUFACTURING 

Special Tools vs. Standard Equipment. Manu- 
‘cturing With Special Machines vs. Standard 
iipment—IV, F, Jenks and M. H. Christopherson. 


Mach.., vol. 55, no. 9, Sept. 1, 1921, pp. 349-353, 
figs. Portable devices for plain and thread 
. ling. An angular drilling fixture. Special mach- 


ine for milling sinuous oil grooves. 


MARINE STEAM TURBINES 


Geared. Geared Marine Turbines, C. 


R. Waller. 
m. Mar. Engr., 


vol. 16, no. 10, May 1921, pp. 11-13, 





MECHANICAL ENGINEERING 
4 figs. Gives description of type built by De Laval 
Steam Turbine Co. 


MATERIAL HANDLING 


Modern Methods. The Moving of Materials in 
Industry, R. M. Gates Management Eng., vol. 1 
no. 2, Aug. 1921, pp. 65-70, 9 figs Suggestions for 
better and greater application of mechanical material 
moving devices 

MATERIALS 

Testing. Material Testing in the German Material- 
Testing Bureau (Materialpriifung im Staatlichen 
Materialpriifungsamt Zeit. fiir Dampfkessel 1 


Maschinenbetrieb, vol 44, nos. 12 13 and If 
Mar. 25, Apr. 1 and 22, 1921, pp. 93-94, 101 and 
124-125. (Abstract Report of State Materia 
Testing Bureau, Berlin-Lichterfelde, on work carried 
out in 1919-20 

MATTER 

Changes of Form Crystals olids and Vitreou 
Matter, A. Portevin Sci. An Monthly, vol. 4 
no. 2, Aug. 1921, pp. 137-141, 6 figs Basic principles 
and general phenomena relating to changes of form 
in matter Translated from La Revue de l'Ingénieur 
April 1921 

MEASURING INSTRUMENTS 

a Sensitive Sensitive Measuring API auratus 
J. B. Moran Machy N. ¥ vol Ss no. I 
Sept. 1921, pp. 36-37, 2 fig Describes electrical 
measuring device which i sensitive to one two 


hundred millionths of an inch 


METAL SPRAYING 
Meurer-Hopfelt Process. Metal-Spraying 
Die Metallispritzmaschine M. Meurer 

Metallbearbeitung, vol. 14, no. 11 


Machine 
Autogene 
June 1, 1921 


pp. 159-166, 6 figs Describes two types of the 
Meurer-Hopfelt machines, the one, used for cleaning 
as well as metallization, operates without heating 
ol parts; the other for metallization only, requires 


heating of drum and 


workpieces 


metallizing preheating of 


METALS 

Cee Protection of Metals by Calorizing 
La Protection des Metaux Par la Calorisation 
Le Génie Civil, vol. 79, no. 6, August 6, 1921, pp 


131-132, 8 figs Discusses pr advantages 


and difficulties of process, 
—_—_ 


MILLING MACHINES 
Pressures Exerted by Cutters. 


nciples, 


Determining Pres- 


sures Exerted by Cutters. Can. Machy vol. 26, 
no. 4, July 28, 1921, pp. 33 and 35, 3 figs. Describes 
device indicating pressures exerted on various 
parts of milling machine 

MINE HAULAGE 

Rope Testing. Testing Rope and Driving Pulleys 


During Inspection Journey on the Volkenroda and 
Péthen Potash Mines Priifung von Seil- und 
Treibscheibe wahrend der Betriebsfahrt auf den 
Kalizecben Volkenroda und Péthen), E. Jahnke 
and W. Heilmann. Kali, vol. 15, no. 14, July 15, 
1921, pp. 229-231, 8 figs Results of measurements 
made in March 1921, are shown in diagrams 


MINE HOISTING 


Electric. Determination of Electrical Equipment 
for a Mine Hoist, Graham Bright Min. & Metal 
lurgy, no. 177, Sept. 1921, pp. 49-50. Discusses 
hoist calculation methods and selection of proper 


type of electrical equipment 
read before Am. Inst. Min 
Electric Winding 


(Abstract Paper 

& Metallurgical Engrs 

Its Advantages and Economy 
A. B. MacLean. Mech. Wld., vol. 52, no. 1807 
August 19, 1921, pp. 149-150. Discusses two cases 
in which cost of steam winding has been accurately 
obtained and wherein the steam conditions are 
typical of the locality. Abstract paper read before 
Assn. Min. Elec. Engrs 

Koepe Sheave. A Special Method of Replacing the 
Rope on a Koepe Sheave (Ein besonderes Verfahren 


des Auswechselns eines Koepe-Seils), A. Noack 
Bergbau, vol. 34, no. 23, June 9, 1921, pp. 651-654 
2 figs. Describes method which can be employed 
with aid of steam cable and friction-gear winches 


the only machine equipment required being the 


hauling engine and a small hand winch. 
Rope Joints and Clamps. Ropx 


(Seilverbindungen und Seilklammern) 


Joints and Clamps 
Karl Micksch 


Bergbau, vol. 34, no. 24, June 16, 1921, pp. 685-688, 
14 figs. Discusses various types 
MOLYBDENUM STEEL 
Uses. Molybdenum Steel Uses Increase, M. H 
Schmid. Iron Trade Rev., vol. 69, no. 9, Sept. 1, 
1921, pp. 559-561. Use in manufacture of automo 


biles and other applications. Tests show properties 
of various alloys. (Abstract.) Paper presented 
before Am. Soc. for Steel Treating 

MONEL METAL 


Impact Tests. Note on Notched Bar Impact Tests 
and Toughness of Monel Metal, R. G. Waltenberg, 


Chem. & Met. Eng., vol. 25, no. 8, August 24, 1921, 
pp. 322-323. Gives details of Charpy and Izod tests. 


MOTOR BUSES 


Railway-Track. Motor Omnibus For Railway Ser- 
vice. Tramway & Ry. Wid., vol. 50, no. 9, August 
18, 1921, pp. 70-71, 4 figs. Built by J. G. Brill Co. 
for Chesapeake Western R. R Is a one-man bus. 


MOTOR-TRUCK TRANSPORTATION 
Comparison with Railways. The Motor Truck 


and the Railroad, Rollin W. Hutchinson. Indus 
Management, vol. 62, no. 3, Sept. 1, 1921, pp. 131 


773 


138, 
way 


4 figs. A forecast of future of motorized high- 
commerce 


MOTOR TRUCKS 
English. A Remarkable 


Motor Transport, vol. 33, no 


New 


Vehicle. 
ust 22, 1921, 


Transport 
5860, Aug 


pp. 200-201, 2 figs Describes a transport truck 
made by Haulage Improvements & Constructions 
Ltd Lond, 

Steam. The Clarkson Steam Lorry Engineering 
vol. 112, no. 2903, Aug. 19, 1921, pp. 275-278, 12 
figs New type of vehicle which burns coke De 
tails of engine oiler, ete 

NITROGEN 

Fixation. Commer | Production of At heric 
Nitrogen, | the | ming Electric Ar Lo tta 
mento Industrial dell'Azoto Atmosferic per 
Mezzo dell'Arco Elettrico a Fiamma Il Forno 
Elettrico, vol no. 4, April 1 1921, pp. & 56, 
3 figs Descril ifrangement u higt nsion 
a.c. and d.c. electromagnet Co led 

upplementary Report on Nitrogen Products 
Chem Age vol. 5, no. 112 August ¢ 1921, pr 
148-151 Discusses progré of fixation « trogen 


in Various countries 
Recovery by Activated Sludge Process Nitroget 





with Special Reference to Activated Sludge, ¢ ert 
J. Fowler Eng. News-Rec vol. 87, no. 8 Aug 
25, 1921, p. 311 Abstract Monograph entitled 
The Conservation of Nitrogen with Special Reference 
to Activated Sl compr Dec. i f ji 
Inst. of Sci., Bangalore, India 

OIL ENGINES 

Double-Acting Two-Stroke Marine. The First 
Motor Ship with Double-Acting Two-Stroke En- 
gines, R. Dreve Engineer, vol. 132, no. 3425, 
Aug. 19, 1921, pp. 191-192, 1 fig Describes engines 
installed on twin-screw cargo vessel, Fritz having 
three working cylinders of 480 mm. diam. and 710 


mm. stroke, and developing 
r.p.m Account of 
delivered to Engl 


830 brake hp. at 120 
trial trips with ship which 
ind in November 1919, according 


was 


to terms of Peace Treaty 

Marine. Some Observations on Marine Oil Engines, 
D. M. Shannon Mech. Wld., vol. 52, no. 1807, 
August 19, 1921, pp. 143-144, 11 figs Discusses 
Diesel and hot-bulb engines To be continued.) 
From paper read before Inst. Mar. Engrs 

Opportunity of Waste of Coal and Oil Fuel 
Gas & Oil Power, vol. 16, no. 191, August 4, 1921 
pp. 165-167, 2 f Discusses opportunity of the 
small oil and the "Di esel engine 

OIL FIELDS 

Mexico. Mexican (il Fields, L. G. Huntley and Stir- 
ling Huntley. Min. & Metallurgy, no. 177, Sept 
1921, pp. 27-32, 3 figs. Survey of producing 
areas, known reserves, and geological factors which 


point to important deve 


OIL SHALES 


Esthonia. The 
Oelschiefer in 
vol. 19 


lopment 


Oil Shales in 
Esthland), ( 


Esthonia (Ueber die 
Gabert Braunkohle, 
nos. 48 and 49, Mar. 12 and 17, 1921, pp 
597-610 and 613-625, 26 figs. partly on supp. plate 
Large stretches of bituminous shales occur in slight 
depths in the rock foundations of Esthonia Bibli- 


ography. General geological and topographical 

conditions. Chemical and technical conditions 
Rocky Mountains. Notes on the Oil-Shale In- 

dustry With Particular Reference to the Rocky 


Mountain District, M. J]. Gavin, H. H. Hilland W. E 


Perdew Reports of Investigations Dept. of In 
terior Bur. of Mines, Serial no. 2256, June 1921, 
36 pp., 2 figs Discusses mining, retorting, refiniag 
in Scotland and in U.S 

Thermal Decomposition. The Thermal Dec»: 
position of Oil Shales—II, Ralph H. McKee and 
E. E. Lyder. Ji. Ind. & Eng. Chem., vol. 13, no 
8, August 1921, pp. 678-684, 3 figs Determination 


of heat of reaction involved in their thermal decom- 
position. Results of experiments show that de- 
composition takes place between 400 and 410 deg 


cent 

OIL WELLS 

Production. Some Principles Governing the Pro- 
duction of Oil Wells, Carl H. Beal and J. O. Lewis 
Petroleum Times, vol. 6, no. 135, August 6, 1921 
pp 183-185. Discusses natural and artificial 
influences in yield of wells. (To be continued.) 

OILS 

Soy-Bean. Soy-Bean Oil: Factors Which Influence 
Its Production and Composition, Carl R. Fellers 
Jl. Ind. & Eng. Chem., vol. 13, no. 8, August 1921, 
pp. 689-691. Discusses physical and chemical 
properties, oil and protein content, and effect of 


planting date on composition. 


OPEN-HEARTH FURNACES 


Gas-Fired. The Heating of Open-Hearth Furnaces 
with a Mixture of Lignite-Briquet and Blast-Furnace 
Gas (Die Beheizung von Martinédfen mit einem 
Gemisch von Braunkohlenbrikett- und Hochofengas), 
Fritz Boettcher. Stahl u. Eisen, vol. 41, no. 30, 
July 28, 1921, pp. 1027-1030, 4 figs. It is shown 
that smelting with such mixture is possible under 
given conditions. The producer must be operated 
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as slowly and as cold as possible, and the furnaces 
must permit of transmission of larger quantities 
of gas through furnace space with greater speed. 


OXY-ACETYLENE CUTTING 


Radiograph and Oxygraph Machines. Oxy-Acety- 
lene Cutting Machines. Engineering, vol. 112, 
nos. 2903, 2904 and 2905, Aug. 19, 26 and Sept. 2, 
1921, pp. 274-275, 307-311 and 356-357, 30 figs. 
Constructed by Davis-Bournonville Co., Jersey City 
N. J. Aug. 19: Details of the radiograph machine 
for cutting metal up to 20 or 22 in. thick in straight 
lines or to circular profiles. Aug. 26 and Sept. 2: 
The oxygraph machines nos. 1A and 2A. 


P 
PAINTS 


White Lead. White Lead in Painting. Engineering, 
vol. 112, no. 2904, Aug. 26, 1921, pp. 323-324. 
Outline of statement issued by London Chamber 
of Commerce entitled Case Against Prohibition, in 
connection with subject to be discussed at Int. 
Labor Conference at Geneva, Oct. 25 on the pro- 
hibition of use of white lead in painting. 


PATENT LAWS 


Needed Improvements. The Patent Situation, 
Edwin J. Prindle. Chem. & Metallurgical Eng., 
vol. 25, no. 9, Aug. 31, 1921, pp. 417-419. Claims 
that inadequate salaries and insufficient personnel 
are causes of waste in patent office for which industry 
must pay in costly delays and burdensome litigation. 
Analysis of legislation designed to remedy situation 


PEAT 


Production and Refinement. New Methods and 
Future Problems in the Peat Industry (Neue Wege 
und Zukunftsaufgaben der Torfindustrie), H. R 
Trenkler. Feuerungstechnik, vol. 9, no. 20, July 
15, 1921, pp. 185-186. Discussion of modern 
processes for recovery and refinement of peat, based 
on papers by Karl Birk presented before Soc. for 
Promotion of Moor Coal Cultivation. 


PETROLEUM 


Distillation. Mineral Oil Distillation. Petroleum 
Wid., vol. 18, no. 251, August 1921, pp. 313-320, 
4 figs. Discusses questions of dephlegmation and 
preheating. (To be continued.) 

Galicia. Galician Oil (Il Petrolio Galiziano), L. 
Maddalena. Revista Tecnica delle Ferrovie Ital- 
iane, vol. 19, no. 6, June 15, 1921, pp. 171-180, 
2 figs. Discusses geology and resources, conditions 
of industry, and Italian interests in Galician oil. 

Refining. Minimizing Heat Losses in Oil Refining. 
Min. & Oil Bul., vol. 7, no. 9, August 1921, pp. 537- 
539 and 563, 4 figs. Discusses high-temperature 
heat insulators as applied to various stills. 

The Refining of Petroleum, C.K.Francis. Min. & 
Oil Bul., vol. 7, no. 9, August 1921, pp. 524-528 and 
563, 2 figs. Discusses fractional distillation, gasoline, 
naphtha, lubricating oils, wax, petrolatum, etc. 


PHOTOMETERS 


Refiectometers. The Ball Photometer as Reflect- 
ometer (Das Kugelphotometer als Refiektometer), 
R, Ulbricht. Zeit. fiir Beleuchtungswesen, vol. 27, 
no. 13-14, July 15-31, 1921, pp. 51-54, 3 figs. Notes 
on Taylor's portable reflectometer described in 
Elec. World (Sept. 4, 1920, p. 467), and author's 
own work, entitled the ball photometer, published by 
R. Oldenbourg, Miinich and Berlin. 


PIPE 


Flange Joints. Jointing Material for Pipe Flanges 
(Etwas iiber Flanschen-Dichtungsmaterial). Elek- 
trotechnischer Anzeiger, vol. 38, no. 93, June 14, 
1921, pp. 627-630. Deals with different kinds of 
jointings for pipe flanges for steam and gases of high 
and low pressure and different temperatures, as well 
as for such liquids as water, oil, tar, acids, alkalis, etc. 


PIPE LINES 
Wood-Stave. Wood Pipe Lines in New England 


Hershey Chocolate Co. 


Industrial. 


Seward, Pa. 


MECHANICAL ENGINEERING 


boiler arranged for burning pulverized coal, con- 
structed by Fraser & Chalmers, Ltd. 


Hershey Chocolate Com- 
pany's New Power Plant. Power, vol. 54, no. 4, 
July 26, 1921, pp. 124-131, 8 figs. Plant laid out 
for 7500 kw. at 80 per cent power factor, in four 
2300-volt units, and ten water-tube boilers each 
having 7444 sq. ft. of heating service. Two 1250-kw. 
80-per cent power-factor turbo generators and four 
boilers installed. Bleeder type turbines sre used 
and equipped with surface condensers 

Industria! Power-Plant Data. Power, 
vol. 54, no. 4, July 26, 1921, pp. 139-140. Census 
ligures from 26 states covering primary power in 
manufacturing establishments 


Power Plant Designed to Meet Con- 
diiions in Coal-Mining District, W. P. Gavit. 
Power, vol. 54, no 8, Aug. 23, 1921, pp. 278-286, 
12 figs. Seward power station of Penn Public Service 
Corp. designed for 100,000 kw.; 40,000-kw. installed 
in two 20.000-kw. units. Boilers contain 16,000 
sq. ft. of heat surface each Automatic control 
of boiler operation. 


PRECIPITATION 
Electrical. Eliminating Waste and 


Nuisance in 
Smoke, Fume and Gas, P. E. Landolt. Chem. & 
Metallurgical Eng., vol. 25, no. 9, Aug. 31, 1921, 
pp. 428-432, 6 figs. Notes on electrical-precipitation 
methods in metallurgical, and chemical industries, 
and in other fields. Costs. Bibliography. 

Extracting Flue Dust Electrically, N. H. Gellert 
Tron Trade Rev., vol. 69, no. 2, July 14, 1921, pp. 
102-105, 3 figs. Describes principle involved in 
precipitating dust by Cottrell process and method 
of operating an electrolytic cleaner. Comparison 
of various types of gas-cleaning equipment. (Ab- 
stract.) Paper presented before Assn. Iron & 
Steel Elec. Engrs. 


PRESSES 
Safeguarding. Safety Devices for Power Presses 


Machy. (N. Y.), vol. 27, no. 12, Aug. 1921, pp. 1106- 
1109, and vol. 28, no. 1, Sept. 1921, pp. 40-42, 16 
figs. Guards and safety measures provided for 
power-press equipment in Cleveland Metal Products 
Co.'s plant, Cleveland, Ohio. 


PRESSWORKEK 
Tools. 


An Interesting Press Job. Eng. Production, 
vol. 3, no. 47, Aug. 25, 1921, pp. 173-174, 10 figs 
Tools for producing curtain holders. 


PROFIT SHARING 
British Plan. British Pian of Profit Sharing, T 


Sington. Am. Gas Jl., vol. 115, no. 8, August 
20, 1921, pp. 165-166. Discusses method adopted 
by gas companies. 


PULVERIZED COAL 
Advantages and Disadvantages. 


Pulverized Coal 
Firing (Allgemeines fiber Staubkohlenfeuerung), 
H. Richarz. Zeit. fir Dampfkessel u. Maschinen- 
betrieb, vol. 44, no. 15, Apr. 15, 1921, pp. 112-116 
Nature and useful scope, advantages and disad- 
vantages. Bibliography. (Abstract.) Address be- 
fore Soc. German Engrs 


Boiler Firing. Firing With Pulverized Coal (Le 


Chauffage au Charbon Pulvérisé), Paul Frion. 
Chaleur et Industrie, vol. 2, no. 15, July 1921. 
pp. 433-439. Discusses application of pulverized 
coal for furnaces and steam generator, also its draw- 
backs and dangers. (Concluded.) 

Use of Pulverized Coal in Steam Power Plants. 
H. A. Reichenbach. Elec. Rev. (Chicago), vol. 79, 
no. 8&8, August 20, 1921, pp. 261-264, 5 figs. Method 
employed in handling and preparing fuel for delivery 
to furnace. Pipe line used to convey pulverized 
coal 1000 ft. Some tests results with anthracite 
silt and bituminous coal. 


Work of the Commission For Fuel Utilization 
(Travaux de la Commission d'Utilisation des Com- 
bustibles), Paul Frion. Bulletin de la Société 
d’Encouragement pour L’Industrie Nationale, vol. 
133, no. 5, May 1921, pp. 477-507. Report of third 
sub-committee. Firing with powdered coal. Re- 


Germany. 


Ceylon. The 


Economics. 


Slow-Freight Traffic. 


Tools. 


Vou. 43, No. 11 


fir Gewerbe u. Bauwesen, vol. 89, no. 1, July 1, 


1921, pp. 13-14, 2 figs. The Lummer-Kurlbaum 
pyrometer. 


R 


RAILS 
Rerolling 


Discarded Steel. Rerolling Discarded 
Steel Rails, John D. Knox. Iron Trade Rev., vol 
69, no. 4, July 28, 1921, pp. 226-231, 10 figs. Practice 
as followed by Sweet's Steel Co. in preparing broken 
sections for mills. Description of plant 


RAILWAY ELECTRIFICATION 
Advantages. The 


Electrification of Main Line 
Railways in Relation to Traffic Working, Philip 
Nash. Jl. Inst. of Transport, vol. 2, no. 56, March 
1921, pp. 194-202 and (discussion) pp. 202-207 
Discusses pros and cons of electricity and steam for 
freight haulage. 


History of the Electrification of the 
Former Prussian-Hessian State Railways (Geschichte 
der elektrischen Zugférderung auf den chemaligen 
preussisch-hessischen Staatseisenbahnen), Karl Traut 
vetter. Archiv fiir Eisenbahnwesen, nos. 3 and 4, 
May-June and July-Aug., 1921, pp. 582-595 and 
793-812, 10 figs. History of development and 
progress since 1896 


RAILWAY MOTOR CARS 
Gasoline. 


Petrol Rail Cars for India Engineer, 
vol. 132, no. 3419, July 8, 1921, pp. 44-45, 6 figs 
Describes 2-it. 6-in.-gage 50-hp. petrol cars built 
for Kalka-Simla Railway by Drewry Car Co, 
Ltd., London. 


RAILWAY OPERATION 
Automatic Train Control. 


Problems of Auto 
matic Train Coytrol. Ry. Engr., vol. 42, no. 499, 
August 1921, pp. 311-315. Discusses various 
problems and cost of installation, principles ef 
communication, etc. 


Ceylon Government Railways—Il 
Ry. Gaz., vol. 35, no. 6, August 5, 1921, pp. 257-258 
Abstract from British government report on ad- 
ministration and working of railroad. (To be 
concluded.) 


Economics of Railway Transport, and 
Methods of Raising Revenue, J. George Beharrell 
Ji. Inst. of Transport, vol. 2, no. 5, March 1921, 
pp. 218-232, 7 figs. Discusses density of traffic 
revenue and costs, rate-fixing machinery, commodity 
ton miles, etc. 


On the Question of Slow 
Freight Traffic, U. Lamalle. Bul. International 
Ry. Assn., vol. 3, no. 7, July 1921, pp. 857-884, 
10 figs. Discusses freight wagons, organization 
of train services, influence of rating on working 
capacity of rolling stock. 


Trains over One-Way Divisions. The Operation 


of Trains over One-Way Divisions (Der Zuglauf 
bei Bahnen mit nur in einer Fahrrichtung benutzten 
Streckengleisen), H. Gaede. Archiv fir Eisenbahn- 
wesen, nos. 1, 2, 3 and 4, Jan-Feb., Mar-Apr., May- 
June and July-Aug., 1921, pp. 52-95, 358-386 
535-563, and 765-792, 38 figs. Author seeks to 
formulate the most important laws governing opera 
tion of trains on one-way divisions. Bibliography 


RAILWAY REPAIR SHOPS 
Methods. 


Railway Machine Shop Practice. Machy 
(N. Y.), vol. 27, no. 12, Aug. 1921, pp. 1098-1099 
5 figs. Methods of procedure in making commor 
types of repairs that are required on passenger an« 
freight cars. 


Forge Shop and Other Railroad Shop Too! 
Frank A. Stanley. Am. Mach., vol. 55, no. ¥ 
Sept. 1, 1921, pp. 354-356, 11 figs. Tools an 
methods in use in western railroad shop. Speci: 
equipment to utilize air. Modern method of cleanir 
castings. 


RAILWAY SHOPS 


Hydroelectric Development. Elec. Rev. (Chicago), 
vol. 79, no. 8, August 20, 1921, pp. 265-268, 8 figs. 
Also in Eng. Wld., vol. 19, no. 2, Aug. 1921, pp. 
77-80, 8 figs. Some data on recent wood-stave 
construction. 
PISTONS 
Light-Metal. 


port on investigation for and against use of powdered Lincoln, England. The Works of Clayton Wago: 

coal, recommending its use where suitable. Limited, at Lincoln. Ry. Gaz., vol. 35, no 
Gasification. A New Method for the Gasification August 5, 1921, pp. 251-265, 7 figo. Describes new 

of Pulverized Coal (Ein neues Verfahren zur Staub- works laid out for economical construction of railw: 

kohlenvergasung), K. M. Balley. Chemiker-Zeitung rolling stock 

vol. 45, no. 99, Aug. 18, 1921, pp. 789-790, 2 figs). RAILWAY SIGNALING 

Describes method, its application and operation of 


Light Metal 


Pistons for Engines plant. Automatic. =i Automatic] Signaling Installat 
(Leichtmetallkolben fiir Motoren), R. Kriiger. Power St i i Festake eae of thaws Cite tener Cnn 
€ : ’ . ations. Developments in Power Station rer — > : ” ell 
Oel- u. Gasmaschine, vol. 18, no. 7, July 1921, pp Design. Engineer, vol. 132, nos. 3420, 3421, 3423 <<rtaim Types of Pilots (Die selbsttatige Signals 
105-110, 7 figs. Notes on material, manufacture and ; , 


lage der Berliner Hoch- und Untergrundbahs ne! 
einigen Vorliufern), G. Kemmann. Zeit. 
Kleinbahnen, vol. 27, nos. 11 and 12, Nov. and D 
1920, pp. 392-402 and 438-457, 24 figs. partly 
supp. plates. Nov.: Details of the separate par' 
of interlocking plant (Westinghouse syste: 
illuminated signal boards; the d.c. relay; and | 
d.c. lamp signal box. Dec.: Safety installation: 
the Spittelmarkt station. 


RAILWAY TRACK 
Maintenance. Note on Mechanical Permancst 
Way Repairing Plant, M. Cartault. Engineeri 
vol. 112, no. 2903, Aug. 19, 1921, pp. 281-25: 
Describes use and mechanical equipment of (th 
Collet system, in use since 1901 on Paris, Ly: 
& Mediterranean Ry. permanent way... Reprinicd 
from Bul. Int. Ry. Assn. 


Roadbed. On the"Question of the Construction of ‘h« 
Road Bed and of the Track, Charles H. Ewins 
Bul. International Ry. Assn., vol. 3, no.87, July 
1921, pp. 835-856, 11 figs. Discusses questionsfof 
ballasts, rails, tie plates, etc. and gives list of replies ’ 
received from railway companies to a"question'’blank 


and 3424, July 15, 22, Aug. 5 and 12, 1921, pp. 70-71, 
90-91, 142-144 and 162-163, 11 figs. Notes on 
by-products and waste heat, and pulverized coal 
Different types of pulverized fuel plants, installed 
in English and American power plants. 

Pulverizing Machine. The ‘‘Atritor’’ Coal Drying 
and Pulverizing Machine. Engineer, vol. 132, 
no. 3423, Aug. 5, 1921, p. 150, 1 fig. Details of new 
machine recently installed in cement works in Mid- 
lands, England. Advantages. 


PUMPS, CENTRIFUGAL 


Electrically Driven. Recent Installation of Cen- 
trifugal Pumps in Brockton Sewage Pumping Station, 
E. F. Leger. Am. City, vol. 25, no. 3, Sept. 1921, 
pp. 185-190, 2 figs. Transition from original pump- 
ing equipment of triple-expansion, steam-driven 
reciprocating pumps to electrically driven centrifugal 
pumps for pumping city sewage. 


PYROMETERS 


Optical. A Simple Optical Pyrometer (Ein einfaches 
optisches Pyrometer), H. Lux. Glasers Annalen 


life of aluminum pistons; pressing and casting 
processes; Dow-metal pistons. 

Machining. Machining One Hundred Engine Pistons 
per Hour, J. H. Moore. Can. Machy., vol. 26, 
no. 6, August 11, 1921, pp. 25-27, 12 figs. Examples 
of work produced including valve stem guide, engine 
valve cage, etc. 


PLANERS 


Mechanical Reversing Drive. A Mechanical Re- 
versing Drive for Planing Machines. Engineer, 
vol. 132, no. 3422, July 29, 1921, pp. 124-125, 3 figs 
— of the Newton-Derby patented reversing 

rive. 
Newton Planer Reversing Drive. Machinery 
(Lond.), vol 18, no. 461, July 28, 1921, pp. 515-517, 
4 figs. Application of epicyclic reduction gearing. 
POWER PLANTS 


Developments. Developments in Power Station 


esign—V. Engineer, vol. 132, no. 3425, Aug. 19 
1921, pp. 190-191, 4 figs. Details of the Bettington 
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ILEwNY 


UNDER FEEL 


a 


8-retort Riley Underfeed Stokers 
as installed under 606 hp. boilers 


RILEY STOKERS 


at the McKeesport Tin Plate Company are carrying daily 
an average load ranging from 230° o to 265 “of boiler rating. 


Co, readings indicate the efficiency being obtained. Taken at five minute intervals over 
a period of thirty days these have averaged slightly over 14°, 


The Riley moving grates are a big factor in obtaining efficiency and capacity for: 


1. They keep the fuel bed always active and even. 
2. The shearing action of each line of grates slices any large clinkers that 
may form and pushes them to the dump, thereby keeping the fuel bed clean 


See the 1921 A.S.M.E. Condensed Catalogues of Mechanical Equipment for Catalog data on 
Riley Stokers and Murphy Furnaces. 


‘A type to meet every stoker need 


SANFORD RILEY STOKER CO. alia MURPHY IRON WORKS 
WORCESTER, MASS Pe thd. t2 a. MICH 
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ENGINEERING INDEX (Continued) 
RAILWAY YARDS 


Illumination. Correct Illumination of Railway 
Freight Yards, J. H. Kurlander. Ry. Elec. Engr., 
vol. 12, no. 8, August 1921, pp. 299-306, 13 figs. 
Also in Ry. Age, vol. 71. no. 8, Aug. 20, 1921, pp. 
337-340, 9 figs. Mounting height of lighting units 
is of prime importance in eliminating glare and 
obtaining best results. Bibliography. 


REDUCTION GEARS 


Heliocentric. The Heliocentric Reduction Gear. 
Machinery, (Lond.), vol. 18, no. 464, August 18, 
1921, pp. 598-599, 3 figs. Describes new type of 
speed-reducing gear invented by W. C. Pitter and 
manufactured by Central Gear Co., Lond. 


REFRACTORIES 


Jointing Materials for. Notes on Jointing Materials 
for Refractories, 1. Bradshaw and W. Emery. 
Gas Jl., vol. 155, no. 3036, July 20, 1921, pp. 157-159, 
1 fig. Discusses jointing materials for refractories 
and influence of oxidizing and reducing atmospheres 
on refractory materials. 


REFRIGERATING PLANTS 


Electric-Motor Drive. Electric Motors for Driving 
Refrigeration Plants—Their Types, Characteristics, 
and Selection. W. H. Motz. Power, vol. 54, no. 6, 
Aug. 9, 1921, pp. 208-211, 5 figs. Discusses use 
of compound and synchronous motors. 

Fish Refrigeration. New and Convenient Arrange- 
ment for Refrigerating Large Quantities of Fish 
(Un Dispositif Pratique et Nouveau Pour la Con- 
gélation de Grandes Masses de Poissons), Georges 
Delhoste. L’Outillage, vol. 219, no. 31, August 4, 
1921, pp. 841-843, 7 figs. Describes unique in- 
stallation, property of British Government. 


REFRIGERATING MACHINES 


Carbon-Dioxide. Refrigerating Machines (Machines 
Frigorifiques), A. Rullier. Arts et Métiers, vol. 
74, no. 8, May 1921, pp. 150-153, 5 figs. Describes 
recent improvements in CO: machines. 


ROLLING 


Non-Metallic Products. The Rolling of Non- 
Metallic Products, Morris A. Hall. Raw Material, 
vol. 4, no. 8, August 1921, pp. 273-278, 9 figs. 
Discusses kinds of rolls in use in paper, textile and 
other non-metallic industries. 


ROLLING MILLS 


Homecourt, France. Completes French Rolling 
Mills. Iron Trade Rev., vol. 69, no. 8, Aug. 25, 
1921, pp. 480-483, 5 figs. Pittsburgh company 
builds 44-in. reversing blooming mill, 48-in. universal 
plate mill and auxiliary machinery to be installed 
in plant at Homecourt. Description and layout 
of equipment. 

Roll Making. How Steel Mill Rolls Are Made—II, 
H. E. Diller. Foundry, vol. 49, no. 16, August 15, 
1921, pp. 631-638, 15 figs. Discusses metallurgy, 
melting and casting practice. 

Making Rolls for Steel Mills, H. E. Diller. Iron 
Trade Rev., vol. 69, nos. 7 and 9, Aug. 18 and Sept. 1, 
1921, pp. 419-424 and 432 and 547-554, 25 figs. 
Aug. 18: Different types of melting furnaces pre- 
ferred for steel, chilled-iron hot, and chilled cold 
rolls. Sept. 1: Methods of molding steel and sand- 
cast rolls. How proper allowance for shrinkage 
is made in determining size and shape of chills. 

Sheet Mills. Builds New Sheet Mill in East, E. C. 
Kreutzberg. Iron Trade Rev., vol. 69, no. 2, July 
14, 1921, pp. 89-91, 5 figs. Plant in Baltimore 
designed for annual output of 70,000 tons of full 
finished stock. Labor-saving devices. 


ROOFS 


Tile. The Neupert Cantilever Tile Roof (Das Neu- 
pertsche freitragende Ziegeldach), H. Nitzsche. 
Beton u. Eisen, vol. 20, nos. 9-10 and 11, June 4 
and July 4, 1921, pp. 108-111 and 127-128, 14 figs. 
Brief description of construction system with hollow 
brick, supporting capacity of which was confirmed 
by test load carried out by author in 1919. Static 
calculation of roof. 


RUBBER 


Technology. Rubber—From the Sap to the Finished 
Product, W. H. Holmes. Raw Material, vol. 4, 
no. 8, August 1921, pp. 281-289, 8 figs. Discusses 
principal rubber products: washing, drying and 
grinding machines; rubberized cloth; waterproofing, 
etc. 

Vulcanization. Accelerators for Vulcanizing (Les 
Accélérateurs de la Vulcanisation), A. Neef. Révue 
Universelle des Mines, vol. 9, no. 1, S. 6, April 1, 
1921, pp. 51-56. Discusses variety of organic 
accelerators in vulcanizing of rubber, their action, 
and future of process. 

Vulcanized, Hardness of. The Modulus of Hardness 
of Vulcanized Rubber, H. P. Gurney. Jl. Ind. & 
Eng. Chem., vol. 13, no. 8, August 1921, pp. 707-712, 
11 figs. Describes spring type and dead weight 
type of instruments for determining hardness. 


S 


Reinforced-Concrete. The Thérig Reinforced-Con- 
crete Safes Without Iron or Steel Casing (Kassen- 
schrinke aus bewehrtem Beton ohne Eisen- oder 
Stahlummantelungen nach ‘“Bauweise Thérig’’). 
Beton u. Eisen, vol. 20, no. 7-8, May 4, 1921, pp. 
81-84, 14 figs. Describes patented system, according 
to which body of safe and door are made in iron forms 
as a monolithic whole, whereby outside and inside 
iron or steel linings are entirely eliminated and use 


MECHANICAL ENGINEERING 


of iron is otherwise reduced to a minimum. Use 
of reinforced concrete in place of iron is said to greatly 
increase safety against burglary. 


SAND BLAST 


Automobile Construction. The Use of Sand 
Blasts in the Construction of Automobiles and 
Engines (Die Verwendung von Sandstrahlgeblisen 
im Kraftwagen- und Motorenbau), W. Kaempfer. 
Motorwagen, vol. 24, no. 15, May 31, 1921, pp. 
297-302, 13 figs. Enumerates purposes for which 
sand-blasting can be used in construction of automo- 
biles and engines; and describes three different 
systems, the suction, gravity and pressure system. 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT. 
SCRAP 


Losses, Regulating. Regulating Losses from Scrap, 
Herbert R. Simonds. Iron Trade Rev., vol. 69, 
no. 3, July 21, 1921, pp. 157-161, 10 figs. Distin- 
guishing between avoidable and unavoidable waste. 
Change in design often reduces scrap loss. Proper 
marketing. 


SEAPLANES 


Fairey Type III D. The Fairey Type IIID Seaplane. 
Flight, vol. 13, no. 33, August 18, 1921, pp. 552-557, 


27 figs. Describes 360 hp. Rolls-Royce “Eagle” 
engine. 
[See also FLYING BOATS. ]} 
SEARCHLIGHTS 


Anti-Aircraft. Tactical Organization and Employ- 
ment of Anti-Aircraft Searchlights, John S. Pratt. 
ji. U. S. Artillery, vol. 55, no. 2, August 1921, pp. 
102-170, 24 figs. Discusses desirable characteristics, 
protection and concealment, night bombing flights, 
anti-aircraft defense, etc. 


SEMI-DIESEL ENGINES 


Operation. Semi-Diesel Engines (Les Moteurs 
Semi-Diesel). La Nature, no. 2463, June 18, 1921, 
pp. 395-398, 2 figs. Describes method of working 
generally and combustion chamber in particular. 


SLAG 


Blast-Furnace. Methods of Preparing Blast Furnace 
Slag. Iron Age, vol. 108, no. 8, Aug. 25, 1921, 
pp. 461-463, 4 figs. Divided into four classes 
by Carnegie Steel Co. according to specific use to 
which it is to be put. 


SLOTTING 

Machines for. Slotting Operations on Production 
Work. Machinery, (Lond.), vol. 18, no. 464, 
August 18, 1921, pp. 604-609, 12 figs. Discusses 
vertical planing, shaping, slotting and keyseating 
operations. 

Slotting Operations on Production Work, Ed- 
ward K. Hammond. Machy. (N. Y.), vol. 27, 
no. 12, Aug. 1921, pp. 1117-1122, 11 figs. Tooling 
up slotters and keyseaters for performance of vertical 
planing, shaping, slotting, and keyseating operations. 


SPRINGS 


Leaf. Formulas for Calculating Leaf Springs (Déter- 
mination de Formules Pratiques Pour le Calcul des 
Ressorts a Lames), H. Chaullet. Arts et Métiers, 
vol. 74, no. 8, May 1921, pp. 145-149, 7 figs. Works 
out formulas for various kinds 


STANDARDIZATION 


German N. D. I. Report. Report of the German 
Industry Committee on Standards (Mitteilungen 
des Normenausschusses der Deutschen Industrie). 
Betrieb, vol. 3, no. 20, July 10, 1921, pp. 299-315, 
23 figs. Proposals of Board of Directors for cotters; 
round threads; hexagonal and square-head bolts 
and nuts, carriage and countersunk bolts, lag screws, 
etc. Proposed standards for double anchor plates 
for T-head anchor bolts; wall anchor plates; T-head 
bolts; square nuts for anchor bolts, paper sizes, etc. 


STANDARDS 


Limit Dimensions. Determination of the Required 
Allowance Dimensions for Various Cylindrical 
Machine Parts (Feststellung der erforderlichen 
Passmasse fiir die verschiedenen Fabrikate), W. 
Kiihn. Werkstattstechnik, vol. 15, no. 14, July 
15, 1921, pp. 421-426, 7 figs. Notes on practical 
application of limit dimensions established by 
German Industry Committee on Standards (NDI). 


STEAM 


Dissociation. Steam Dissociation and Steam Jet 
Blowers in Theory and Practice (Wasserdampfzerfall 
und Dampfstrahlgeblase in Lehre und Anwendung), 
Hch. Doevenspeck. Zeit. fiir Dampfkessel u. 
Maschinenbetrieb, vol. 44, no. 14, Apr. 8, 1921, 
pp. 105-108, 2 figs. Points out that from practical 
standpoint the problem of turbo-blowers has not 
yet been solved, whereas the electric motor in boiler- 
room operation has proved to be both safe and 


economical. 
Flow in Pipes. Convenient Tables for Steam Flow 
in Pipes, V. F. Davis. Power, vol. 54, no. 4, July 


26, 1921, pp. 144-145. Table giving steam flow in 
pounds per minute for 100-ft. pipe and 1-lb. pressure 
drop; and factors to be applied to table for various 
lengths and pressure drops. 


Specific Heat. Measurements of the Specific Heat 
of Steam and Its Technical Importance (Die bisheri- 
gen Messungen der spezifischen Warme des Wasser- 
dampfes und ihre technische Bedeutung), a 
Schmolke. Zeit. fiir Dampfkessel u. Maschinen- 
betrieb, vol. 44, nos. 1 and 2, Jan. 7 and 14, 1921, 
pp. 3-4 and 12-13. History of development of 
investigations culminating in work of G. Eichelberg 
published in 1920. 
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STEAM ENGINES 


Still Steam-Gas Type. The Still Engine (Der Still- 
Motor), H. Schuster. Zeit. fiir Dampfkessel u. 
Maschinenbetrieb, vol. 44, no. 16, Apr. 22, 1921, 
pp. 121-123, 3 figs. Discusses the Still combination 
internal-combustion and steam engine and prospects 
of its use for locomotive drive. 

Unifiow. A Uniflow Engine Set at Slough. Elec. 
Times, vol. 60, no. 1556, August 11, 1921, pp. 
123-124, 2 figs. Consists of Sulzer horizontal 
single-cylinder Uniflow direct-coupled to Ocrlikon 
three-phase a.c. generator. 


STEAM PIPING 


Flange Blanks. Safety Flange Blanks (Sicher- 
heitsflanschstiicke). Der praktische Maschinen Kon 
strukteur, vol. 54, no. 23, June 9, 1921, p. 181, 3 figs. 
According to arrangement devised by Eisenberg & 
Schmodger, Dortmund, Germany, the cleaning or 
repairing of a battery can be effected without re- 
moving connecting pipe between boiler and collector, 
by adjusting between boiler and collector a pipe 
section as valve casing. 

Reducing Costs of. Saving Effected Through Use 
of Valves with Low Resistance (Ersparnisse durch 
Verwendung von Absperrvorrichtungen mit geringem 
Einzelwiderstand), Karl Schmidt. Zeit, fiir Dampf- 
kessel u. Maschinenbetrieb, vol. 44, no. 13, Apr. 1, 
1921, pp. 97-101. It is shown how, under otherwise 
uniform conditions, installation and operating costs of 
pipe lines can be reduced when the separate resistance 
of the installed construction parts (especially the 
valves) are diminished. 


STEAM TURBINES 


Heating Steam from. Non-Condensing Turbine 
Operation on Heating Load, R. D. DeWolf. Power, 
vol. 54, no. 6, Aug. 9, 1921, pp. 220-221, 2 figs. 
Decentralized plants or units to recover electrical 
energy from heating steam. It is proposed to limit 
attendance for these machines to periodic inspection. 
Paper presented before Nat. Dist. Heating Assn. 


STEEL 

Alloy. See ALLOY STEELS 

Classification Code. Universal Steel Classification 
Code, Horace C. Knerr and Arthur L. Collins 
Iron Age, vol. 108, no. 9, Sept. 1, 1921, pp. 515-517. 
Proposed new code to supplant present S.A.E 
system. Claimed to be simpler, more elastic and 
easily expanded. 

Drill. Manufacture of Drill Steel from Hollow Ingots 
P. A. E. Armstrong. Iron Age, vol. 108, no. 10 
Sept. 8, 1921, pp. 596-598, 2 figs. Process used 
by Ludlum Steel Co. and its advantages. Abstract 
of paper read before Am. Inst. Min. & Metallurgical, 
Engrs., with additional details and illustrations. 

Endurance. Relations Between The Physical Prop- 
erties of Steels and Their Endurance of Service 
Stresses, James E. Howard. Trans. Am. Soc. for 
Steel Treating, vol. 1, no. 11, August 1921, pp 
673-682. Discusses state in which steel best meets 
the conditions of service. 

Ingots, Welding Defective. Welding Defective 
Steel Ingots, H. Brearley. Iron Trade Rev., vol 
69, no. 5, Aug. 4, 1921, pp. 289-292. Discusses 
blow-holes and segregate effect. Explains test 
method for determining extent of interior influences 
Method of casting ingot is said to regulate imper 
fections. Paper read before Iron & Steel Inst. 

Molybdenum. See MOLYBDENUM STEEL. 

Silicon Additions. Silicon Additions to Steel 
Iron Age, vol. 108, no. 8, Aug. 25, 1921, p. 4581 
Effect of early and late introduction on gas content 
and rolling discard. Translated from article by 
Piwowarsky in Stahl u. Eisen, June 10, 1920. 

Tool. See TOOL STEEL. 


STEEL CASTINGS 


Electric vs. Open-Hearth Furnaces. Compares 
Costs of Melting Steel. Iron Trade Rev., vol. 69 
no. 3, July 21, 1921, pp. 167-170, 3 figs. Producer 
of steel castings operating both an electric and an 
open-hearth furnace gives data covering the tw: 
processes from which estimated costs are calculated 


STEEL FOUNDING 


Converter Flame Examination. Spectroscopic Ex 
amination of Converter Fleme, W. J. Campbel! 
Engineer, vol. 132, no. 3423, Aug. 5, 1921, pp. 137 
138. Notes on the spectroscope and advantag¢ 
of its use for many classes of small foundry work 
Table giving outline of average blow and its spe« 
troscopic examination. 


STEEL, HEAT TREATMENT OF 


Effect on Fatigue Strength. Effect of Heat Treat 
ment on the Fatigue-Strength of Steel, E. P. Steng« 
and B. H. Stenger. Trans. Am. Soc. Steel Treatin: 
vol. 1, no. 11, August 1921, pp. 617-635 and (di 
cussion) pp. 635-638, 15 figs. Discusses effect o! 
cold rolling and cold drawing, also effect of carb« 
content. 


Temperature and Quality. The Carbonizing Prox 
ess—Relation of Temperature to Quality of Cast 
and Core, Theodore G. Selleck. Trans. Am. So 
Steel Treating, vol. 1, no. 11, August 1921, pp 
655-666, 9 figs. Gives a number of heat-treatment 
curves. 


STEEL MANUFACTURE 


American vs. English Practice. British View of 
American Steel Making, R. Percival Smith. Iron 
Age, vol. 108, no. 10, Sept. 8, 1921, pp. 589-591. 
Blast-furnace and open-hearth practice compare: 
Coke-oven gas as a fuel. Rolling mills in United 
States and England. (Abstract.) Paper read 


before West of Scotland Iron & Steel Inst. 
Bessemer Process. The Bessemer Process For 
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ENGINEERING INDEX (Continued) 
Making Steel, Arthur P. R. Wadlund. Trans. 
Am. Soc. for Steel Treating, vol. 1, no. 11, August 
1921, pp. 682-689, 1 fig. Shows that the basic 
process is much more expensive than the acid process. 


STEEL WORKS 


Economic * Location. Chicago’s Relation to the 
Future American Steel Industry, Gerard de Geer. 
Chem. & Met. Eng., vol. 25, no. 8, August 24, 1921, 
pp. 325-328. Analysis of economic location of a 
steel industry in view of modern practice in coal 
economy, diminishing ore territory, increasing amount 


of scrap used, and greater influence of freight on 
finished product. 

SUPERHEATERS 

Performance. Steam Superheaters, Arthur D. Pratt 


Ji. Engrs. Club of Phil., vol. 38, no. 200, August 


1921, pp. 291-299 and Discussion pp. 299-308. 
Di cusses construction and performances. 
SWAGING 
Cold. Methods Employed in Making Swaging Dies. 


Machinery (Lond.), vol. 18, no. 461, July 28, 1921, 
pp. 503-505, 8 figs. Subject of cold swaging. 


T 
TANKS 


Collapse of Boston Molasses Tank. Eng. News-Rec. 
vol. 87, no. 9, Sept. 1, 1921, pp. 372-373. It is 
claimed that collapse was due to great overstress of 
tank shell. 


TEMPERATURE CONTROL 


Apparatus. The ‘‘Samson’’ Automatic Temperature 
Regulator. Engineering, vol. 112, no. 2904, Aug. 
26, 1921, p. 307, 1 fig. Applied for operating, 


steam, gas, oil or water valves, or for controlling 
electric switches, and for regulation of room tem- 
peratures. 


TESTING MACHINES 


Alternating-Stress. The Haigh Alternating Stress 
Testing Machine. Engineer, vol. 132, no. 3422, 
July 29, 1921, pp. 116-117, 6 figs. Details of 
improved form. 

TEXTILES 

Microscopy of The Microscopy of Textiles, 
Frederick J. Hoxie Mech. Eng., vol. 43, no. 9, 
Sept. 1921, pp. 592-593, 3 figs. Notes on imbedding, 
sectioning and photographing. Points out that 


many irregularities in textile spinning, weaving and 
finishing, now a matter of mystery, can by photomi- 
crographic records, be brought into realm of fact. 


TIME STUDY 

Drop-Forge Shop. Eliminating Unproductive Time 
in Industry. Eng. & Indus. Management vol. 6, 
no. 8, Aug. 25, 1921, pp. 205-207, 2 figs. Possible 
increase in production is emphasized by example of 
the drop-forge shop at Mare Island Navy Yard. 

Human and Mechanical Elements of Work 
Measuring the Human and Mechanical Elements in 
Manual Work, L. Arthur Sylvester. Indus. Manage- 
ment, vol. 62, no. 3, Sept. 1, 1921, pp. 141-144. 
Discusses natural relation between time and human 


labor. 

Organization. How to Conduct a Time Study 
Organization, Chester D. Buoy. Indus. Manage- 
ment, vol. 62, no. 2, Aug. 1, 1921, pp. 104-105 


Notes on purpose of time-study department, and 
qualifications for a time-study man. 

Standard Time. “Standard Time” in Planning and 
Preduction, Waldo Lyon. Management Engrg. 
vol. 1, no. 2, Aug. 1921, pp. 105-108, 5 figs. How 
it is used to eliminate delays, estimate output and 
compare results of machine and department operation. 


Wooden Knife Handles. Time Studies on Wooden 
Knife Handles, Philip Bernstein. Indus. Manage- 
ment, vol. 62, no. 2, Aug. 1, 1921, pp. 76-82, 11 figs. 
Author analyzes in detail operations on knife handles 
of various woods, data and conclusions being derived 
from actual experience. 


TOOL STEEL 


Specifications. Standardizing Specifications For Tool 
Steel, Charles M. Brown. rans. Am. Soc. for 
Steel Treating, vol. 1, no. 11, August 1921, pp. 666-— 
672. Discusses specifications in use, also content 
of tungsten, vanadium, phosphorus, sulphur, etc. 


TRACTORS, FARM 


Types. Mechanical Power in Agriculture (La Mo- 
toculture) F. Mirés. La Vie Technique & Indus- 
trielle, vol. 2, no. 23, Aug. 1921, pp. 401-409, 14 figs. 
Describes various types of tractors. 


TRAIN HEATING 


Electric Trains. Steam-Heating Electric Trains in 
Switzerland, William A. Rosenberger. Elec. Ry. 
JL, vol. 58, no. 6, August 6, 1921, pp. 206-207, 
2 figs. Single-phase current at 15,000 volts is ap, 
plied directly to water in specially designed boiler. 


TRANSPORTATION 


Interdependence of Various Forms. Interdepen- 
dence of the Various Forms of Transport, Philip 
Burtt. Jl. Inst. of Transport, vol. 2, ‘no. 5, March 
1921, pp. 233-247, 2 figs. Discusses ocean trans- 
port and railway traffic, light and heavy railways, 
inland waterways and other forms of transport. 

TYPE-CASTING MACHINERY 

Monotype. Building Type Casting Machinery. 
Erg. Production, vol. 3, nos. 46 and 47, Aug. 18 
and 25, 1921, pp. 157-162 and 181-186, 27 figs. 
Methods in monotype factory of the Lanston Mono- 
type Corp., Ltd. 


MECHANICAL ENGINEERING 


= 
VALVES 


Gate, Electrically Operated. Electrical Opera- 
tion of Gate Valves, Payne Dean. Fire & Water 
Eng., vol. 70, no. 8, Aug. 24, 1921, pp. 343-344, 
4 figs. Value of quick electrical control through 
special devices. Description of control system. 


Pump, Automatic. Investigation of Automatic 
Pump Valves and Their Effect on Performance 
of Pump (Untersuchung selbsttatiger Pumpen- 
ventile und deren Einwirkung auf den Pumpen- 
gang), Ludwig Krauss. Forschungsarbeiten auf 
dem Gebiete des Ingenieurwesens, no. 233, 1921, 
112 pp., 172 figs. Deals will all conditions occur- 
ring in practice in different types of valves, based 
on experiments on six different kinds, carried out 
in machine laboratory of Dresden Technical Acad 
Bibliography. 


VENTILATION 


Duct Systems. The Meier Chart, A. C. Pallot. 
Domestic Eng., vol. 41, no. 32, August 1921, pp. 
115-120, 3 figs. Describes method of designing 
ventilation duct systems. 

Nozzle or Air-Duct. Comparative Tests with a 
Nozzle and Air-Duct Ventilators (Vergleichende 
Versuche mit einer Diise und Luttenventilatoren), 
©. Leidenroth. Gliickauf, vol. 57, no. 17, Apr. 23, 
1921, pp. 391-393, 2 figs. Results of experiments 
with a jet blower and air-duct ventilator demon 
strate superiority of former. Advantages of the 
described Héing nozzle. 


VISCOSIMETERS 


Giimbel. Determination of Absolute Viscosity with 
the Giimbel Viscosimeter (Zur Bestimmung der 
absoluten Zahigkeit mit dem Giimbelschen Zahig- 
keitsmesser), Ludwig Schiller. Zeit. fiir tech 
nische Physik, vol. 2, no. 2, 1921, pp. 50-52. Deals 
with apparatus developed by Giimbel and described 
in same journal (vol. 1, 1920, p. 72), and method of 
calculating absolute viscosity from velocity of flow 
through apparatus. Comparison with the Engler 


viscosimeter. 
WAGES 


Incentive vs. Production Basis. 
Production Basis of Wage Payment—III, Henry H. 
Farquhar. Am. Mach., vol. 55, no. 9, Sept. 1, 1921, 
pp. 344-348, 3 figs. Assignment and recording of 
production; codéperation with workman; fitting 
system to conditions; codperation of executives 

Premium System. The Premium Wage Payment, 


Incentive or 


System, C. B. Lord. Management Eng., vol. 1 
no. 2, Aug. 1921, pp. 108-110 Principles and ad 
vantages of Halsey premium system 

Rate Determination. An Analytic Method for 
Determing Wage Rates, Edward Peterson. Man- 
agement Eng., vol. 1, no. 3, Sept. 1921, pp. 146-148 
Notes on determination of day-work and piece- 
work rates 

WARFARE 

Incendiary. Incendiaries in Modern Warfare, Part 
II, Arthur B. Ray. Jl. Indus. & Eng. Chem., vol 
13, no. 8, August 1921, pp. 714-722, 27 figs. De- 
scription of shells, bombs, flame projectors, etc 


WASTE ELIMINATION 


Automatic Machinery, Use of. Eliminating Man- 
ufacturing Waste With Machinery, J. E. Hires. 
Chem. & Metallurgical Eng., vol. 25, no. 9, Aug. 31, 
1921, pp. 410-412. Recognition of importance of 
engineering research and extensive use of automatic 
machinery as means of eliminating wastes in labor, 
time and materials. 

Industrial. The Elimination of Construction Wastes, 
George W. Burpee. Chem. & Metallurgical Eng., 
vol. 25, no. 9, Aug. 31, 1921, pp. 394-396. Com- 
prehensive dollars-and-cents analysis of preventable 
wastes in construction industries and thorough un- 
derstanding of responsibility imposed upon con- 
tractor, owner, architect, engineer and workman. 

Waste due to Poor Engineering and Management, 
Dexter S. Kimball. Chem. & Metallurgical Eng., 
vol. 25, no. 9, Aug. 31, 1921, pp. 375-377. Sound 
engineering practice and competent management 
are said to be most effective methods of eliminating 
waste. Accurate cost records of what has been 
done should make possible prediction of improved 
results. 


Metal Trades Industry. Waste in the Metal 
Trades Industry, Fred J. Miller. Management 
Eng., vol. 1, no. 3, Sept. 1921, pp. 135-140, 4 figs. 
Abstract of field report on elimination of waste in 
industry based on studies in sixteen representative 
plants. 

Research, Benefit of. The Role of Research in 
Waste Elimination, Harrison E. Howe. Chem 
& Metallurgical Eng., vol. 25, no. 9, Aug. 31, 1921, 
pp. 379-382. Encouragement of fundamental re- 
search in America said to be more urgently needed 
than stimulation of industrial research. Fallacy 
of curtailing research and disrupting organization 
in times of Industrial depression. Examples of 
waste eliminated by research. 


WASTES 


Industrial. Waste and Inefficiency in the Industries. 
Chem. & Metallurgical Eng., vol. 25, no. 9, Aug. 31, 
1921, pp. 433-448. Series of short articles by in- 
dustrial leaders featuring outstanding causes of 
waste in various industries. Frank confessions 
of inefficiency due to wide variety of causes. 
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WATCH MANUFACTURE 


Machines for. Automatic Machines in a Watch 
Factory, Fred R. Daniels. Machy. (N.Y.), vol. 27, 
no. 12, Aug. 1921, pp. 1093-1097, and vol. 28, no. 1, 
Sept. 1921, pp. 25-29, 14 figs. Machines, devices 
and methods employed in plant of Waltham Watch 
Co., Waltham, Mass. 


WATER POWER 


Canada. Canada’s Fuel and Water Power Problems. 
Engineer, vol. 132, no. 3418, July 1, 1921, pp. 4-6, 
4 figs. (Abstract.) Statements respecting rela- 
tion of water power to Canada's fuel problems, pub- 
lished by Dominion Water Power Branch of Can 
Dept. of Interior Examples of waste eliminated 
by research 

Water Powers of the Prairie 
Attwood. Jl. Eng. Inst. Can., 
1921, pp. 437-440 
market. 


Provinces, C. H. 
vol. 4, no. 8, Aug 
Resources, administration and 


Geology and. Geology and the Hydroelectric Util- 
ization of Water Falls (la Géologie et l'Aménage 
ment Hydroélectrique des Chutes d’'Eau), W. Kil- 
ian. La Houille Blanche, vol. 20, no. 53-54, May 
June 1921, pp. 81-90, 9 figs. Discusses cement work 
along the rivers. (Concluded.) 


WEIGHTS AND MEASURES 


Accurate Equipment. The Essentials of Weighing 
in Industry, Herbert T. Wade Management Eng., 
vol. 1, no. 3, Sept. 1921, pp. 129-134, 8 figs. Points 
out dependence of industry upon weighing, and ad 
vantages of good weighing practice and equipment 
An example of routine weighing. 


WELDING 


Processes, Comparison of. The Present Status 
of Modern Welding Processes and Their Economy 
(Zum heutigen Stand der neueren Schweissever- 
fahren und ihrer Wirtschaftlicheit), Paul Schimpke 
Betrieb, vol. 3, no. 20, July 10, 1921, pp. 620-626, 
11 figs. Review and comparison of different prox 
esses, their useful scope, efficiency and cost. 

[See also ELECTRIC WELDING; ELECTRIC 
WELDING, ARC; ELECTRIC WELDING, 
RESISTANCE] 

WELFARE WORK 


Coéperative Stores. Food as a Factor in Industrial! 
Morale, John T. Bartlett. Indus. Management 
vol. 62, no. 2, Aug. 1, 1921, pp. 83-88, 3 figs. It is 
claimed that the savings a coéperative store or farm 
ers’ market accomplish are equivalent to a wage 
increase. 

Savings Plans. Thrift Encouragement by Employ 
ers—II and III, Leonhard Felix Fuld. Indus. Man- 
agement, vol. 62, nos. 2 and 3, Aug. 1 and Sept. 1, 
1921, pp. 93-94, and 139-140, Aug Discusses ad 
vantages of having employee authorize regular de 
ductions from his pay, these deductions to be put 
into his savings account. Sept Bonus systems; 
Savings and loan associations; the employer's posi- 


tion 
WIRE DRAWING 
Dies for. Wire Drawing Dies With Connected 


Guides (Filiéres d’Etirage a Touches Rapportées), 
A. Catherine. L’'Outillage, vol. 219, nos. 29 and 31, 
July 21 and Aug. 4, 1921, pp. 795-797, 12 figs., and 
839-840, 8 figs. Describes improved methods of 
wire drawing and construction of guides 

Nail-Making Factory. Wire Drawing and Nail 
Manufacture. Eng. Production, vol. 3, no. 47, Aug 
25, 1921, pp. 175-177, 7 figs. Plan and methods of 
a Belgian Factory. 


WIRE ROPE 


Care of. Instruction in the Care, Uses, and Inspec 
tion of Flexible Steel Ropes, H. C. Boynton and W 
Voigtlander. Jl. Engrs’. Club c” Phila., vol. 38-7 
no. 199, July 1921, pp. 274-279. Discusses produc 
tion and treatment of steel, manufacture of wire 
rope lubrication and inspection. 


WOMEN WORKERS 


New Avenues of Employment. 
Women in Industry—VI, Ida M. Tarbell. Indus 
Management, vol. 62, no. 2, Aug. 1, 1921, pp 
106—108 Discusses new professiors which have 
opened for women as outgrowth of expanding inter 
est in personnel work. 


woop 


Drying. ‘The Artificial Drying of Timber (Die kiinst 
liche Trocknung von Nutzhélzern), Otto Brandt 
Der praktische Maschinen-Konstrukteur, vol. 54 
no. 24, June 16, 1921, pp. 185-200, 23 figs. Notes 
on composition of wood and nature of wood drying 
steaming; construction and equipment of dry kilns 
with forced hot-air circulation; plants for drying 
lumber loaded on cers; heat and air requirement 
for wood-drying plants; stacking of timber; arti 
ficial drying methods with electricity, by chemica 
means, and through cooling with aid of refrigeratin 
plant. 


WOOD PRESERVATION 

Mine Timbers. Comparative Tests with Preserva 
tion Processes for Mine Timbers (Vergleichsversuch 
mit Impragnierungsverfahren fiir Grubenholz), (© 
Dobbelstein. Gliickauf, vol. 57, no. 26, June 25, 192! 
pp. 601-607, 18 figs. Final report of special testin 
committee on investigation of wood impregnated i: 
1913 and 1914 and installed in two mines, whic! 
was examined annually for the five succeeding year 

WOODWORKING INDUSTRIES 

Yield Values. ‘Yield Value’’ Variations in Wood 
working, W. L. Churchill. Management Eng., vo 
1, no. 1, July 1921, pp. 17-21, 6 figs. How they affect 
profits due to sliding scale of lumber values 


The New Place of 
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